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ABSTRACT

On behalf of NWL Company, McMillen Engineering has performed a traffic impact
study for the proposed Casino at Nemacolin Woodlands Resort.. The project includes
the converting the existing Woodlands Outdoor World into a Class 3 (resort) casino
with 500 slot machines. Intersection analysis was performed for the main intersections
along the Route 40 corridor from SR 381 to Dinner Bell Road. The project is located in
Wharton Township, Fayette County, Pennsylvania.

The objective of this study is to analyze the impact of building conversion on the
existing Route 40 Corridor. Base traffic data was compiled from counts conducted by
McMillen Engineering during the weekday of August.-12 — 13, 2005. This data was
used to determine the capacity of the existing roads/ intersections and formed the
basis for the recommended improvements.

Traffic analysis has been performed for weekday peak PM and Saturday peak hour
traffic volumes for the opening day (2006) and future (2016) design years. All
intersections shall operate at an adequate level of service to accommodate design
volumes with the proposed roadway improvements. Recommended improvements
resulting from the traffic impact study are as follows.

1. Route 40 / Casino Main Driveway
> Install medium volume signalized driveway with left turn lanes for both
Route 40 approaches.




B INTRODUCTION

On behalf of NWL Company, McMillen Engineering performed a traffic impact

- study-for-the-proposed-casino at Nemacolin Woodlands Resort. The project
includes converting the existing Woodlands World into a Class 3 resort casino with
500 slot machines. Intersection analysis was performed for the main intersections
along the Routeé 40 Corridor from SR 381 to Dinner Bell Road. The project is
located in Wharton Township, Fayette County, Pennsylvania. The general
influence area is based on a 30-mile radius from the site which contains five county
areas of population outlined in Table 1.

The objective of this study is to analyze the impact of proposed development on
the existing Route 40 corridor, This study has been conducted in accordance with
PennDOT Publications 282 and traffic impact study guidelines established by the
Institute of Transportation Engineers (ITE). '

. BASE TRAFFIC ANALYSIS

A. Study Area and Site Location
The project site is located in Wharton Township, Fayette County, Pennsylvania.
The project site is described in Section li. B below. The project scope includes
the analysis of the SR 0040 corridor from SR 381 to SR 2011 (Dinner Bell
Road). The site is shown on the site location map (Figure 1). The study area for
the analysis is shown on Figure 2.

The study area includes the existing seven (7) major intersections of SR 0040
and the proposed driveways at the site.

The existing intersections analyzed for this traffic impact study is as follows:
Route 40/SR 381 S
Route 40/SR 381 N
Route 40/Hawes Road
Route 40/Secondary Driveway
Route 40/Casino (main) Driveway and Marker Road
Route 40/Smith School Road
Route 40/SR 2011 (Dinner Bell Road)

B. Proposed Development
Proposed development consists of converting the existing 54,000 square-foot
Outdoor Store Retail Facility into a 500 slot machine casino. The facility shall be
governed by the Pennsylvania Gaming Control Board regulations currently
under devetopment. The development components of the proposed
development are outlined in Table 2.




TABLE 1
AREA POPULATION DATA

-City /-County 2000 Census*
Uniontown 12,422
Fayette 148,644
Westmoreland 369,993
Washington 202,897
Greene 40,672
Somerset 80,023

*2000 census population (critical) used in traffic distribution calculations.

TABLE 2

TRAFFIC IMPACT STUDY

DEVELOPMENT COMPONENTS

ITE Number Development Component Description
473 Casine 500 slots
815 Qutdoor Store 54,000 sf
TABLE3
PROJECTED TRIP GENERATION
NEMACOLIN WOODLANDS RESORT CASINO
Wharton Township, Fayette County, Pennsylvania
Prepared by: Mchilten Engiheering inc.
PROJECTED VEHICLE TRIP GENERATION (1)
B Weekday Peak PM Hour (3) | Saturday Peak Hour (4)
' ITE Average
Dggﬁf"gg‘ei':t Size Code | Weekday Dally | Enter | Exit Total Enter | Exit | Total
P 5) Traffic (2)
Casino 500 slots | 473 155 140 295 170 150 | 320
Cutdoor Store | 54,000sf 815 3000 148 147 295 208 201 | 409 |

(1) Trip generation rates based on Institute of Transportation Engineers, Trip Generation Manual 7th edition and
information provided by PADOT 12-0.

(2) Average weekday daily traffic volumes projected to be generated during a typical weekday (total trips entering and

axiting)

(3) Trips shown for weakday PM oeak hour of generator, The projected trips are applied to the peak hour of adjacent

street fraffic.

(4) Trips shown for saturday peak hour of generator. The projected trips are applied to the peak hour of adjacent street

traific.

(5) ITE land use code from Institute of Transportation Engineers, Trip Generation Manual 7th edition




C. Traffic Analysis

WD WN =

SPC has projected traffic growth of 1% based upon projected growth of adjacent
developments for the surrounding areas. Base trip data was compiled by

" McMillen Engineering on August 12 — 13, 2005. Manual counters were utilized to

obtain movement counts along the SR 0040 corridor See Appendix. 1 for traffic
count data. Computer analysis was performed utilizing-the HCS Release 4.1d.
The scenarios analyzed in the study are as follows:

2006 Weekday Peak PM Hour Base Conditions

2006 Saturday Peak Hour Base Conditions

2006 Weekday Peak PM with Development Conditions
2006 Saturday Peak Hour with Development Conditions
2016 Weekday Peak PM Hour Base Conditions

2016 Saturday Peak Hour Base Conditions

2016 Weekday Peak PM Hour with Development Conditions
2016 Saturday Peak Hour with Development Conditions

The analysis considers the Weekday PM Peak and the Saturday Peak hour traific
volumes, turming movement data collection, projections of the future development,

intersection capacity analysis and left-turn warrant evatuation and safety considerations.

Based upon these parameters, findings of the analysis are listed in the following
section.

Figures 4 and 5A-B outline the transportation plan and the distribution of the generated

traffic.

D. Traffic Impact Study Findings

The following approach levels of service (1.OS) were observed for each study ~
intersection.

1.

SR 0040 /SR 0381 S

LOS E- Weekday PM peak hour 2006 conditions without development
LOS E- Weekday PM peak hour 2006 conditions with development
LOS D- Saturday peak hour 2006 conditions without development
LOS C- Saturday peak hour 2006 conditions with development

LOS F- Weekday PM peak hour 2016 conditions without development
LOS F- Weekday PM peak hour 2016 conditions with development
LOS E- Saturday peak hour 2016 conditions without development
LOS E- Saturday peak hour 2016 conditions with development

SR 0040/SR 0381 N

LOS D- Weekday PM peak hour 20086 conditions without development
LOS D- Weekday PM peak hour 2006 conditions with development
LOS E- Saturday peak hour 2006 conditions without development
LOS D- Saturday peak hour 2006 conditions with development

LOS E- Weekday PM peak hour 2016 conditions without development
LOS E- Weekday PM peak hour 2016 conditions with development
LOS F- Saturday peak hour 2016 conditions without deveiopment
LOS E- Saturday peak hour 2016 conditions with development




. SR 0040 / Hawes Road

LOS C- Weekday PM peak hour 2006 conditions without development
L.LOS C--Weekday-PM:peak hour 2006 conditions with development
LOS C- Saturday peak hour 2006 conditions without development
LOS C- Saturday peak hour 2006 conditions with development. _
LOS D- Weekday PM peak hour 2016 conditions without development
LOS D- Weekday PM peak hour 2016 conditions with development
LOS C- Saturday peak hour 2016 conditions without development
LOS C- Saturday-peak hour 2016 conditions with development

. SR 0040 / Secondary Drlveway

LOS -- Weekday PM peak hour 2006 conditions without development
LOS C- Weekday PM peak hour 2006 conditions with development
LOS -- Saturday peak hour 2006 conditions without development
LOS C- Saturday peak hour 2008 conditions with development

LOS -- Weekday PM peak hour 2016 conditions without development
LOS C- Weekday PM:peak.hour 2016 conditions with development
LOS -- Saturday peak hour 2016 conditions without-development
LOS C- Saturday peak hour 2016.conditions with development

. SR 0040 / Casino (main) Driveway and Marker Road

LOS B- Weekday PM peak hour 2006 conditions without development
LOS B- Weekday PM peak hour, 2006 conditions with development
LOS C- Saturday peak hour 2006 conditions without deveiopment
LOS B- Saturday peak hour 2006 conditions with development

LOS C- Weekday PM peak hour 2016 conditions without development
LOS B- Weekday PM peak hour 2016 conditions with development
LOS C- Saturday peak hour 2016 conditions'without development
LOS B- Saturday peak hour 2016 conditions with development

. SR 0040 / Smith School House Road

LOS C- Weekday PM peak-hour 2006 conditions without development
LOS C: Weekday PM . peak hour 2006 conditions with development
LOS C- Saturday peak hour-2006 conditions without development
LOS C- Saturday peak hour 2006:conditions with development

LOS C- Weekday PM peak hour 2016 conditions without development
LOS C- Weekday PM peak hour 2016 conditions with development
LOS C- Saturday peak hour 2016 conditions without development
LOS C- Saturday peak hour 2016 conditions with development

7. SR 0040/5SR 2011 (Dinner Bell Road)

LOS D- Weekday PM peak hour 2006 conditions without development
LOS D- Weekday PM peak hour 2006 conditions with development
LOS C- Saturday peak nour 2006 conditions without development
LOS C- Saturday peak hour 2006 conditions with development

LOS E- Weekday PM peak hour 2016 conditions without development
LOS E- Weekday PM peak hour 2016 conditions with development
LOS D- Saturday peak hour 2016 conditions without development
LOS D- Saturday peak hour 2016 conditions with development




EXISTING TRANSPORTATION SYSTEM

oA ‘7T~rafﬁci!mpact Study Area

The study area considers the-SR 0040 Carridor between:SR 0381 and SR
2011. It encompasses seven (7} existing un-signalized intersections and one
proposed signalized intersection.

Existing Road Network

SR 0040 runs east and west with the majority of the traffic from the adjacent
developments traveling the corridor. Local roads will have minimal trips and |
minimal affect from the proposed conversion of the existing facility into the
casino.

Existing Traffic Volume Peak Hours

Data was collected-for turning 'movements in the study-area during Friday and
Saturday peak hours. The study considers the weekday PM and Saturday
peak pericds.

TABLE 4
PEAK HOUR SUMMARY
Intersection P_eaﬁ Weekday PM | Peak Saturday PM
All , 4.45 - 5:45 10:45-11:45

Improvements Proposed.by Others

At this time no roadway improvements are proposed for the SR 0040 Corridor
within the study area. A Needs Study is being considered to upgrade SR.
0040 from SR 0381 to SR 2011.

Traffic Signal Warrant Analysis.

The need for a traffic signal at-a particular intersection is based upon criteria
in Chapter 201, Engineering and Traffic Studies?, of the Pennsylivania Code,
Title 67, under traffic Signal Warrants, Signalization is based on factors such
as traffic volumes, vehicular movements, capacity analysis, speed data, and
accident analysis. One or more of the traffic signal warrants must be met to
justify a traffic signal.

A traffic signal warrant analysis has been performed for the intersection. The
site driveway does warrant a traffic signal.

Results of the Warrant Analysis are presented in Appendix 8.

Highway Capacity Analysis

The Highway Capacity Manual® defines capacity analysis as a set of
procedures used to estimate the traffic-carrying ability of a facility over a
range of defined operational conditions. The operations conditions are
described in terms of a Jetter from “A* to "F” with “A” being the most desirable




condition. A descripiion of the various levels of service is outlined in the
Highway Capacity Manual.

The level of service at signalized intersections measures the average stop
delay time per vehicle and also the volume to capacity ratio as it relates to the
specific intersection. The capacity ratio compares. the peak hour traffic
volumes to the theoretical maximum traffic volumes that the facility can
accommodate.

The level of service for an un-signalized intersection measures the delay to
turning.traffic to find a'gap in a major street traffic flow to allow for the
successful completion of the desired turning movement. The critical
movements at un-signalized intersections are left tumns on the main streets
and left turns on the side streets.

Capacity analyses were performed for the weekday PM and Saturday Peak
periods at the study intersections. The capacity analysis results are provided
in detail in Appendix 2 through.5.

Capacity analyses were performed for 2006 and 2016 weekday peak PM and
Saturday peak periods. Results-of the analysis are compared for base and
developed conditions. Summaries of the traffic volume and levels of service
are presented in Figures 6-9 and Table 5.

Queue Analysis
See Appendix 7 for the queue analysis for the left turn lanes to be added as a
result of this development:

Peak Hour Factors

Peak hour factors were calculated for the weekday PM and Saturday peak
hours of traffic volume. The peak hours are based upon the peak fifteen
minute volumes observed for each of the peak hour periods. Calculations are
provided in Appendix &.




o : TABLES
INTERSECTION LEVEL OF SERVICE.SUMMARY
- —-2008 CONDITIONS WITHOUT DEVELOPMENT
ROUTE 40
Wharton Township, Fayette County, Pennsylvania
Prepared by: McMillen Engineeting.Inc.

l.evel of Service/Average Seconds of Delay
(Signalized Intersections) or Reserve Capacity
{Un-signalized Intersections)
20086 Conditions Without Development

intersection/Approach/Movement Weekday Peak PM |  Saturday Peak Hour
Route 40 and SR.381S _ -
Route 40 Westbound
Left Turns and Throughs A9 A/9.6
Approach
SR 381S Northbound
Left and Right Turns o E/37.8 D/27.7
Approach - E/37.8 D/27.7
TABLE 5

INTERSECTION LEVEL OF SERVICE SUMMARY
2006 CONDITIONS WITH DEVELOPMENT
' ROUTE 40 -
Wharton Township, Fayette:County, Pennsylvania
Prepared by:-McMillen Engineering inc.

Level of Service/Average Seconds of Delay
{(Signalized Intersections) or Reserve Capacity
{Un-signalized Intersections)

2006 Conditions With Development

Intersection/Approach/Movement Weekday Peak PM |  Saturday Peak Hour
Route 40 and SR 381S
Route 40 Westhound
Left Turns and Throughs A/9.0 A/9.4
Approach

SR 3818 Northbound

l.eft and Right Turns E/36.4 C/24.9

Approach E/36.4 Cl24.9




TABLE 5
INTERSECTION LEVEL OF SERVICE SUMMARY
2006 CONDITIONS WITHOUT DEVELOPMENT
ROUTE 40
Wharton Township, Fayette County, Pennsylvania

Prepared by: McMillen Engineering Inc.

Level of ServicefAverage Seconds of Delay
{Signalized Intersections) or Reserve Capacity
(Un-signalized intersections)

2006 Conditions' Without Development

Intersaction/Approach/Movement Weekday Peak PM |  Saturday Peak Hour
Route 40 and SR 381N
Route 40 Eastbound
Left Turns and Throughs - A/8.9 A/8.9
Approach
SR 381N Southbound :
Left and Right Turns D/29.0 E/35.5
Approach D/28.0 E/35.5
TABLE 5

INTERSECTION LEVEL OF SERVICE SUMMARY
2006 CONDITIONS WITH DEVELOPMENT

ROUTE 40

Wharton Township, Fayette County, Pennsylvania
Prepared by: McMillen Engineering Inc.

Level of Service/Average Seconds of Delay
(Signalized:Intersections) or Reserve Capacity
(Un-signalized Intersections)

2006 Conditions With Development

Intersection/Approach/Movement Weekday Peak PM |  Saturday Peak Hour
Route 40 and SR 381N '
Route 40 Eastbound
Left Turns and Throughs A/B.9 ' A/B.7
Approach
SR381N Southbound
Left and Right Turns D/29.5 0/29.8
Approach D/29.5 D/29.8




TABLES

INTERSECTION LEVEL OF SERVICE SUMMARY
2006 CONDITIONS WITHOUT DEVELOPMENT

ROUTE 40

Wharton Township, Fayette County, Pennsylvania
Prepared by: McMillen Engineering Inc.

Level of Service/Average Seconds of Delay
(Signalized Intersections) or Reserve Capacity
(Un-signalized Intersections)
2006 Conditions Without Development

Intersection/Approach/Movement Weekday Peak PM |  Saturday Peak Hour
Route 40 and Hawes Road
Route 40 Eastbound
Left Turns and Throughs Al8.4 A/8.5
Approach
Hawes Road Southbound
Left and Right Turns C/20.9 C/20.9
Approach G/20.9 C/20.9
TABLE 5

INTERSECTION LEVEL OF SERVICE SUMMARY
2006 CONDITIONS WITH DEVELOPMENT

ROUTE 40

Wharton ToWnship,. Fayette County, Pennsylvania
-Prepared by: McMillen' Engineering Inc.

Level of ServicefAverage Seconds of Delay
(Signalized Intersections) or Reserve Capacity
{Un-signalized Intersections)

2006 Conditions With Development

Intersection/Approach/Movement

Weekday Peak PM

l

Saturday Peak Hour

Route 40 and Hawés Road

1 Route 40 Eastbound

Left Turns and Throughs A/B.3 A/8.3
Approach

Hawes Road Southbound
Left and Right Turns C/20.6 C/19.3
Approach G/20.6 C/19.3




TABLES

3NTERSECTION LEVEL OF SERVICE SUMMARY
2006 CONDITIONS WITHOUT DEVELOPMENT - oo

ROUTE 40 -

Wharton Township, Fayette County, Pennsylvania
Prepared by: McMillen Engineering Inc.

Level of Service/Average Seconds of Delay
(Signaiized Intersections) or Reserve Capacity
(Un-signalized Intersections)

2006 Conditions Without,Development

intersection/Approach/Movement

Weekday Peak PM | _ Saturday Peak Hour

Route 40 and Secondary Driveway

Route 40 Eastbound

Left Turns and Throughs

Approach

Secondary Driveway
Southbound

Left and Right Turns

Approach

TABLE 5

INTERSECTION LEVEL OF SERVICE SUMMARY
2008 CONDITIONS WITH DEVELOPMENT

ROUTE 40

Wharton Township,.Fayette County, Pennsylvania
Prepared by: McMillen Engineering inc.

Level of Service/Average Seconds of Delay
(Signalized Intersections) or Reserve Capacity
(Un-signalized Intersections)

2006 Conditions With Development

Intersection/Approach/Movement |

Weekday Peak PM | Saturday Peak Hour

Route 40 and Secondary Drivewa

Route 40 Eastbound

Left Turns and Throughs

A/8.3 A/8.2

Approach

Secondary Driveway
Southbound

Left and Right Turns

C/15.1 C/15.1

Approach

C/15.1 C/15.1




TABLES -
INTERSECTION LEVEL OF SERVICE SUMMARY
2006 CONDITIONS WITHOUT DEVELOPMENT
ROUTE 40
Wharton Township, Fayette County, Pennsylvania
Prepared by: McMillen Engineering Inc.

Level of Service/Average Seconds of Delay
(Signalized Intersections) or Reserve Capacity
(Un-signalized Intersections}

2006 Conditions Without Development

Intersection/Approach/Movement Weekday Peak PM | Saturday Peak Hour
Route 40 and Marker. Road/Main Driveway
Route 40 Waestbound
Left Turns and Throughs A/8.8 A/9.0
Approach '

Marker Road Northbound

Left and Right Turns B/14.3 C/16.0

Approach B/14.3 C/18.0




TABLES

INTERSECTION LEVEL OF SERVICE SUMMARY
2006 CONDITIONS WITH DEVELOPMENT

ROUTE 40

Wharton Township, Fayette County, Pennsylvania
Prepared by: McMillen Engineering Inc.

Level of Service/Average Seconds of Delay.

(Signalized Intersections) or-Reserve Capacity

(Un-signalized intersections)
2006 Conditions:With Development

intersection/Approach/Movement

Weekday Peak PM

| Saturday Peak Hour

Route 40.and Marker Road/Main: Driveway

Route 40 Eastbound
Left. Turns C/31.1 C/31.5
Right Turns and Throughs _B/186.2 B/14.7
Approach B/17.9 B/17.0
Route 40 Westbound
Left Turns. C/28.6 C/28.5
Right Turns and Throughs B/13.4 B/12.9
Approach B/13.7 B/13.2
Marker Boad Northbound
Left, Right Turns and Throughs C/24.3 Cr24.2
Approach C/24.3 Cle4.2
Main Driveway Southbound
Left Turns C/25.2 C/25.3
Right Turns and Throughs C/25.1 C/25.2
Approach C/25.2 C/25.3
Entire Intersection LOS B/17.0 B/16.4




TABLE .5

INTERSECTION LEVEL OF SERVICE SUMMARY
2006 CONDITIONS WITHOUT-DEVELOPMENT - - —— - - —

ROUTE 40

Wharton Township, Fayette County, Pennsylvania
Prepared by: McMillen Engineering Inc.

Level of Service/Average Seconds of Delay
(Signalized Intersections) or Reserve Capacity
(Un-signalized Interseclions)

2006 Conditions Without Development

Intersection/Approach/Movement

Weekday Peak PM | Saturday Peak Hour

Route 40'and Smith School Road

Route 40 Eastbound .
Left Turns and Throughs A/8.3 A/8.4
Approach :
Smith School Road Southbound
Left and Right Turns C/15.3 C/17.5
Approach C/15.3 C/17.5
TABLE 5

INTERSECTION LEVEL OF SERVICE SUMMARY
2006 CONDITIONS WITH DEVELOPMENT

ROUTE 40

Wharton Township, Fayette County, Pennsylvania
Prepared by: McMillen Engineering Inc.

Level of Service/Average Seconds of Delay
(Signalized Intersections) or Reserve Capacity
{Un-signalized Intersections)

2006 Conditions With Development

Intersection/Approach/Movement Weekday Peak PM |  Saturday Peak Hour
Route 40 and Smith School Road
Route 40 Eastbhound
Left Turns and Throughs A/8.2 A/B.5
Approach
Smith School Road Southbound
Left and Right Turns C/15.1 Chs8.7
Approach C/151 C/18.7




TABLE 5

INTERSECTION LEVEL OF SERVICE SUMMARY
2006 CONDITIONS WITHOUT-DEVELOPMENT- -  — -

ROUTE 40

Wharton Township, Fayette County, Pennsylvania
Prepared by: McMillen Engineering Inc.

Level of Service/Average Seconds of Delay
(Signalized Intersections) or Reserve Capacity
(Un-signalized Intersections)

2006 Conditions Without Development

Intersection/Approach/Movement

Weekday Peak PM | Saturday Peak Hour

Route 40 and Dinner Be!l Road

Route 40 Eastbound
Left, Right Turns and Throughs A/8.3 A/8.2
Approach
Route 40 Westbound
Left, Right Turns and Throughs A/8.8 A/8.8
Approach
Dinner Bell Road Northbound
Left, Right Turns and Throughs D/27.8 D/33.8
Approach D/27.8 D/33.8
Dinner Bell Road Southbound .
Left, Right Turns and Throughs D/31.9 Ci24.9
Approach D/31.9 C/24.9




TABLES _

INTERSECTION LEVEL .OF SERVICE-SUMMARY--- .-
2008 CONDITIONS WITH DEVELOPMENT

ROUTE 40

Wharton Township, Fayette County, Pennsylvania
Prepared by: McMillen Engineering inc.

Level of Service/Average Seconds of Delay
{Signalized Intersections) or Reserve Capacity
(Un-signalized Intersections)

2006 Conditions With Development

fntersection/Approach/Movement Weekday Peak PM | Saturday Peak Hour
Route 40 and Dinner Bell Road
Route 40 Eastbound
Left, Right Turns and Throughs A/8.3 A8
Approach
Route 40 Westbound
Left, Right Turns and Throughs A/8.7 A/8.7
Approach '
Dinner Bell Road Northbound
Left, Right Turns and Throughs D/27.2 D/30.3
Approach D/27.2 D/30.3
Dinner Bell Road Southbound
Left, Right Turns and Throughs D/31.2 C/23.0
Approach D/31.2 C/23.0




TABLE 5

INTERSECTION LEVEL OF SERVICE SUMMARY
2016 CONDITIONS WITHOUT DEVELOPMENT
"—ROUTE4O— — — " ——— - 7 T
Wharton Township, Fayette County, Pennsylvania
Prepared by: McMillen Engineering Inc.

Level of Service/Average Seconds of Delay
(Signalized Intersections) or Reserve Capacity
(Un-signalized Intersections)

2016 Conditions Without Davelopment

Intersection/Approach/Movement

Route 40 and SR 3818

Weekday Peak PM |  Saturday Peak Hour

Route 40 Westbound
Left Turns and Throughs A/9.4 ' B/10.0
Approach
SR 3813 Northbound
Left and Right Turns F/59.3 E/38.0
Approach F/59.3 E/38.0
TABLE 5

INTERSECTION LEVEL OF SERVICE SUMMARY
2016 CONDITIONS WITH DEVELOPMENT

ROUTE 40

Wharton Township, Fayette County, Pennsylvania
Prepared by: McMilien Engineering Inc.

Level of Service/Average Seconds of Delay
(Signalized Intersections) or Reserve Capacity
(Un-signalized Intersections)

2016 Conditions With Development

Intersection/Approach/Movement

Weekday Peak PM | Saturday Peak Hour

Route 40 and SR 3818

Route 40 Westbound

Leit Turns and Throughs

A/9.3 A/9.8

Approach

SR 38185 Northbound

Left and Right Turns

F/56.6 D/32.9

Approach

F/56.6 D/32.9




TABLE 5
INTERSECTION LEVEL OF SERVICE SUMMARY
2016 CONDITIONS WITHOUT DEVELOPMENT
ROUTE 40 '
Wharton Township, Fayette County, Pennsylvania
Prepared by: McMillen Engineering Inc.

Level of Service/Average Seconds of Delay
(Signalized Intersections) or Reserve Capacity
(Un-signalized Intersections)
2016 Conditions Without Development
Intersection/Approach/Movement Weekday Peak PM |  Saturday Peak Hour
Route 40.and SR 381N
Route 40 Eastbound
Left Turns and Throughs A/9.2 A/9.1
Approach )
SR 381N Southbound
Left and Right Turns E/41.6 F/53.3
Approach EM41.6° F/53.3
TABLE 5

INTERSECTION LEVEL OF SERVICE SUMMARY
2016 CONDITIONS WITH DEVELCPMENT
ROUTE 40
Wharton Township, Fayette County, Pennsylvania
Prepared by: McMillen Engineering Inc.

L.evel of Service/Average Seconds of Delay
{Signalized Intersections) or Reserve Capacity
(Un-signalized Intersections)
2016 Conditions With Development

Intersection/Approach/Movement Weekday Peak PM |  Saturday Peak Hour
Route 40 and SR 381N
Route 40 Eastbound _

Left Turns and Throughs A/9.1 A/8.9

Approach :
SR381N Southbound

Left and Right Turns E/41.3 E/42.2

Approach E/41.3 E/42.2




TABLE 5

INTERSECTION LEVEL OF SERVICE SUMMARY
2016 CONDITIONS WITHOUT DEVELOPMENT

ROUTE 40

Wharton Township, Fayette County, Pennsylvania
Prepared by: McMillen Engineering inc.

Level of Service/Average Seconds of Delay
(Signalized Intersections) or Reserve Capacity
(Un-signalized Intersections)

2016 Conditions Without Development

Intersection/Approach/Movement Weekday Peak PM | Saturday Peak Hour
Route 40-and Hawes Road
Route 40 Eastbound
Left Turns and Throughs A/8.6 A/8.7
Approach
Hawes Road Southbound
Left and Right Turns D/25.9 Cr24.7
Approach D/25.9 _ Cr24.7
TABLE 5

INTERSECTION LEVEL OF SERVICE SUMMARY
2016 CONDITIONS WITH DEVELOPMENT

ROUTE 40

Wharton Township, Fayette County, Pennsylvania
Prepared by: McMillen Engineering Inc.

Level of Service/Average Seconds of Delay
(Signalized Intersections) or Reserve Capacity
(Un-signalized Intersections}

2016 Conditions With Development

Intersection/Approach/Movement

Weekday Peak PM | Saturday Peak Hour

Route 40 and Hawes Road

Route 40 Eastbound
Left Turns and Throughs A/8.5 . A/85
Approach

Hawes Road Southbound
Left and Right Turns D/25.6 C/22.8
Approach D/25.6 C/22.8




TABLE 5
INTERSECTION LEVEL OF SERVICE SUMMARY
2016 CONDITIONS WITHOUT DEVELOPMENT
ROUTE 40 .
Wharton Township, Fayette County, Pennsylvania
Prepared by: McMillen Engineering Inc.

Level of Service/Average Seconds of Delay
(Signalized Intersections) or Reserve Capacity
{(Un-signalized Intersections)

2016 Conditions Without Development

Intersection/Approach/Movement Weekday Peak PM |  Saturday Peak Hour

Route 40 and Secondary Driveway

Route 40 Eastbound

Left Turns and Throughs

Approach

Secondary Driveway
Southbound

Left and Right Turns

Approach

TABLE5
INTERSECTION LEVEL OF SERVICE SUMMARY
2016 CONDITIONS WITH DEVELOPMENT
ROUTE 40
Wharton Township, Fayette County, Pennsylvania
Prepared by: McMillen Enginsering Inc.

Level of Service/Average Seconds of Delay
(Signalized Intersections) or Reserve Capacity
(Un-signalized Intersections)

2016 Conditions With Development

Intersection/Approach/Movement Weekday Peak PM |  Saturday Peak Hour

Route 40 and Secondary Driveway

Route 40 Eastbound

Left Turns and Throughs A/8.4 A/8.6
Approach

Secondary Driveway

Southbound
Left and Right Turns C/18.5 C/18.7
Approach C/18.5 C/18.7




TABLE 5
INTERSECTION LEVEL OF SERVICE SUMMARY
2016 CONDITIONS WITHOUT DEVELOPMENT
ROUTE 40
Wharton Township, Fayette County, Pennsylvania
Prepared by: McMillen Engineering Inc.

Level of Service/Average Seconds of Delay
(Signalized Intersections) or Reserve Capacity
{Un-signalized Intersections)

2016 Conditions Without Development

Intersection/Approach/Movement Weekday Peak PM | Saturday Peak Hour
Route 40 and Marker Road/Main Driveway :
Route 40 Westbound
Left Turns and Throughs - AN A/9.3
Approach

Marker Road Northbound

Left and Right Turns CN5.2 CH71

Approach . C/15.2 CNn741




TABLE S
INTERSECTION LEVEL OF SERVICE SUMMARY
2016 CONDITIONS WITH DEVELOPMENT
ROUTE 40 A
Wharton Township, Fayette County, Pennsylvania
Prepared by: McMiilen Engineering inc.

Level of Service/Average Seconds of Delay
(Signalized [ntersections) or Reserve Capacity
(Un-signalized Intersections)

2016 Conditions With Development

Intersection/Approach/Movement Weekday Peak PM |  Saturday Peak Hour

Route 40-and Marker Road/Main Driveway

Route 40 Eastbound

Left Turns Cr31.1 _C/31.5

Right Turns and Throughs B/18.6 B/16.3

Approach : B/19.8 B/18.1
Route 40 Westbound

Left Turns C/28.6 C/28.6

Right Turns and Throughs B/14.2 B/13.5

Approach B/14.5 B/13.8
Marker Road Northbound

Left, Right Turns and Throughs C/24.3 Cl24.2

Approach C/24.3 C/z4.2
Main Driveway Southbound .

Left Turns C/25.2 C/25.3

Right Turns and Throughs C/25.1 C/25.3

Approach C/25.2 C/25.3

Entire Intersection LOS B/18.3 B/17.2




_ TABLE 5
INTERSECTION LEVEL OF SERVICE SUMMARY
2016 CONDITIONS WITHOUT DEVELOPMENT
ROUTE 40
Wharton Township, Fayette County, Pennsylvania
Prepared by: McMillen Engineering Inc.

Level of Service/Average Seconds of Delay
(Signalized Intersections) or Reserve Capacity
(Un-signalized Intersections)

2016 Conditions Without Development

intersection/Approach/Movement Weekday Peak PM |  Saturday Peak Hour )

Route 40 and Smith School Road

Route 40 Eastbound

Left Turns and Throughs A/8.4 A/8.6
Approach ' '
Smith School Road Southbound
Left-and Right Turns C/16.7 C/20.0
Approach C/18.7 C/20.0
TABLE 5

INTERSECTION LEVEL OF SERVICE SUMMARY
2016 CONDITIONS WITH DEVELOPMENT
ROUTE 40
Wharton Township, Fayette County, Pennsylvania
Prepared by: McMillen Engineering Inc.

Level of Service/Average Seconds of Delay
{Signalized Intersections) or Reserve Capacity
(Un-signalized Intersections)

2016 Conditions With Development

Intersection/Approach/Movement Weekday Peak PM |  Saturday Peak Hour

Route 40 and Smith School Road

Route 40 Easthound

Left Turns and Throughs A/8.4 A/8.5

Approach

Smith Schoecl Road Southbound

Left and Right Turns C/le.4 C/18.9

Approach C/16.4 C/18.9

o L i s



TABLE 5

INTERSECTION LEVEL OF SERVICE SUMMARY
2016 CONDITIONS WITHOUT DEVELOPMENT

ROUTE 40

Wharton Township, Faystte County, Pennsylvania
Prepared by: McMillen Enginsering Inc.

Level of Service/Average Seconds of Delay
(Signalized:Intersections) or Reserve Capac1ty
- (Un-signalized Intersections)

- 2016 Conditions Without Development

Intersection/Approach/Movement Weekday Peak PM | Saturday Peak Hour
Route 40 and Dinner Bell Road
Route 40 Easthound
Left, Right Turns and Throughs A/8.4 A/8.4
Approach '
Route 40 Westbound
Left, Right Turns and Throughs A/9.0 A8.0
Approach
Dinner Bell Road Northbound
Left, Right Turns and Throughs £/35.3 E/48.4
Approach E/35.3 E/48.4
Dinner Bell Road Southbound
Left, Right Turns and Throughs E/44.4 D/31.8
Approach E/d44.4 D/31.8




TABLE S .

INTERSECTION LEVEL OF SERVICE SUMMARY
2016 CONDITIONS WITH DEVELOPMENT

ROUTE 40

Wharton Township, Fayetie County, Pennsylvania
Prepared by: McMiilen Engineering Inc.

Level of Service/Average Seconds of Delay
(Signalized Intersections) or Reserve Capacity
(Un-signalized Intersections}

2016 Conditions With Development

Intersection/Approach/Movement

Weekday Peak PM | Saturday Peak Hour

Route 40 and Dinner Bell Road

Route 40 Eastbound
Left, Right Turns and Throughs A/8.4 A/B.3
Approach
Routs 40 Westbound
Left, Right Turns and Throughs A/8.9 A/8.9
Approach
Dinner Bell Road Northbound
Left, Right Turns and Throughs D/34.6 E/41.8
Approach D/34.6 E/41.8
Dinner Bell Road Southbound
Left, Right Turns and Throughs E/42.8 D/28.7
Approach E/42.8 D.28.7




e — ——

Iv.

DESIGN CONDITIONS

Design Year and Assumptions

The future year of 2016 was selected as the design year based upon the
PaDOT policy of designing improvements for ten years beyond the proposed
development. Additional assumptions include the traffic growth rate, current
Transportation Improvement Program (TIP) items, and traffic volumes
generated by other developments in the study area or close vicinity.

The traffic growth rate was obtained from the Southwestern Pennsylvania
Regional Planning Commission (SPC).

Left-Turn Lane Analysis

The need for left turn lanes at each of the study intersections were evaluated
based on the criteria proved in the Intersection Channelization Guide,
NCHRP Report 279, published by the Transportation Research Board. The
proposed site driveway meets the requirements of a left turn lane.

Development Scenarios on Proposed Roadway lmmpvements
The recommended roadway improvements.outlined in Section IV D and

~ shown in Figure 3 were developed based on projected full development.

- Final roadway improvement details will be determined as part of final

development and design.

Recommendations
McMillen Engineering recommends the improvements to the corridor as
outlined in the analysis and this report. The improvements include:

1. SR 0040 / Casino (Méi_n) Driveway
> Install medium volume signalized driveway with left turn lanes for
boih Route 40 approaches.




FIGURES
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USGS LOCATION MAP
NWL - OUTDOOR STORE RENOVATION
Wharton Taownship Fayette County

Pennsylvania

[FIGURE 1

Prepared by
McMILLEN ENGINEERING
CIVIL ENGINEERS/LAND SURVEYORS
115 Wayland Smith Drive, Uniontown, PA 15401
Phone (724) 439-8110
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HCS2000: Unsignalized Intersectlons Release 4.1d

TWO-WAY STOP ‘CONTROL SUMMARY

‘ analyst: TR
, gency/Co. : McMillen Engineering
Date Performed: 10/2/2005
Bnalysis Time Period: Weekday PM Base
Intersection: Route 40/ SR 381 S
Jurisdiction:
Units: U. 3. Customary .
Analysis Year: 20046
Project ID: Route 40 and SR 381 3
East/West Street: Route 40
North/South Street: SR 381 s
intersection COrientation: EW Study period (hrs): 0.25
Vehicle Volumes and Adjustments
Major Street: Appreoach Eastbound Westbound
Movement 1 2 3 | 4 5 6
L T R | L T R
Volume 508 54 52 516
Pgak-Hour Factor, PHF 0.92 0.75 0.72 0.91
Hourly Flow Rate, HFR 552 72 72 567
tercent Heavy Vehicles -- -= 3 - --
Median Type/Storage Undivided /
RT Channelized? ’
Lanes 1 0 _ 0 1
Configuration TR LT
.“ostream Signal? No No
Minor Street: Approach Northbound Southbound
Movement 7 8 9 | 10 11 12
L T R | L T R
Volume - 51 0 56
Peak Hour Factor, PHF 0.71 0.50 1.00
Hourly Flow Rate, HFR 71 0 56
Percent Heavy Vehicles 3 3 3
Percent Grade (%) 7 3
Flared Approach: #xists?/Storage Ho / /
Lanes 0 1 ]
Configuration LTR

Delay, Queue Length, and Level of Service

Apprcach EB WB Northbound Southbound
Movement 1 4 | 7 8 9 |10 11 12
Lane Config I LTR |

v (vph) 4 127

C(m}. {vph) 952 232

v/c 0.08 d.55

95% queue length 0.24 2.96

Control Delay 9.1 37.8

;s A E

A °rozch Delay 37.8
! pproach LOS B




HCS2000: Unsignalized I[ntersections Release 4.1d

Phone: Fax:
E-Mail:

TWO~WAY STOP CONTROL (TWSC) ANALYSIS

Analysk: TR

Agency/Cao.: McMillen Engineering
Date Performed: 10/2/2005

Analysis Time Period: Weekday PM Base
Intersection: Route 40/ SR 381 S5
Jurisdiction:

Units: U. 5. Customary

Analysis Year: 2006

Project ID: Route 40 and SR 381 §
Bast/West Street: Route 40

North/South Street: SR 381 53
Intersecltion Crientation: EW Study period (hrs):

Vehicle Volumes and Adjustments

.25

Major Street Movements 1 2 3 4 5
1L T R L T

ol 3

. Jlume 508 54 52 516
*Peak-Hour Factor, PHF 0.92 0.75 0,72 0.91
Peak~15 Minute Volume 138 18 18 142
Hourly Flow Rate, HFR 552 72 72 567
Percent Heavy Vehicles -= -= 3 -
Median Type/Storage Undivided /
RT Channelized?

Lanes 1 o
Configuration TR LT
Upstream Signal? No No

Minor Street Movements 7 8
L T

jryiNe
=
~
® N

)]

Volume _ 51
Peak Hour Factor, PHF .71
Peak-15 Minute Volume 18
Hourly Flow Rate, HFR 71
Percent Heavy Vehicles 3
-Percent Grade (%)

Flared Approach: Exists?/Storage No /
RT Channelized?

Lanes 0 1 0
Configuraticn LTR

-50

~NWwo oo o
Lyin = 2
[«)J=

y Pedestrian Volumes and Adjustments
ovements i3 14 15 16

Flow (ped/hr} 0 0 0 0



Lane Width (ft)
walking Speed (ft/sec)
Percent Blockage

Sat
Flow
vph

Upstream Signal Data

Arrival Green Cycle Prog. Distance
Type Time Lerngth Sopeed to Signal
sec sec mph feet

Prog.
Flow
vph
$2 Left-Turn
Through
8> Left-Turn
Through

worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2 Movement 5

Shared 1n volume, major th vehicles: 567

Shared in wveolume, major rt vehicles: 0

Sat flow rate, major th wvehicles: 1800

Sat flow rate, major rt vehicles: 1800

Number of major street through lanes: i

Worksheet 4-Critical Gap and Follow-up Time Calculation

Critical Gap Calculation

“ovement i 4 7 8 9 10 11 12
‘IID L L L T R L T R

t {c,base) 4.1 7.1 6.5 6.2

£{c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

p(hv) 3 3 3 3

t{c,q) 0.20 0.20 0.10 0.20 0.20 0.10

Grade/100 0.07 0.07 0.07 0.03 0.03 0.03

T(3,1lt) 0.00 0.70 0.00 0.00

t{c,T}): 1-stage 0.00 0.00 0.00C 0.00 0.00 0.00 0.00 0.00

) 2-stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00

t{c} l-stage 4.1 6.4 6.5 6.2

2-stage
Follow-Up Time Calculaticons
Maovenant 1 4 7 8 9 10 11 12
L L L T R L T R

t (£, base) 2.20 3.50 4.00 3.30

E(f, HV) 0.90 0.90 0.90C 0.60 0.90 0.50 0.8C .90

B (HV) 3 3 3 3

t{f} 2.2 3.5 4.0 3.3

Worksheet 5-Effect 0f Upstream Signals

mputation 1-Queue Clearance Time at Upstream Signal

Movement 5
V(L) V{1, prot)

Movement 2
Vit) VI{l,prot)

V prog



Tctal Saturation Tlew Rate, s (vph)
Arrival Type
Effective Green, g {sec)

. Cycle Length, C (sec)

.E{p {(from Exhibit 16-11)

' roportion vehicles arriving on green P
glgl) :
g{g2)
g{q)

Computation 2-Proportion of TWSC Intersection Time blocked
Movement 2 Movement 5

vit) V{l,prot) V(t) V({l,prot)

aloha

beta .

Travel time, t{a} (sec)

Smoothing Factor, F

Proportion of conflicting flow, f

Max platooned flow, V{c,max)

Min platooned flow, V(c,min)

Duration of blocked period, t(p)

Proportion time blocked, p 0.000 0.000

Computaticon 3-Platoon Event Perioeds Resuli

(2} 0.000
p(5) 0.000
» (dom)

p(subo)

y “onstrained or unconstrained?

"Proportion

unblocked (1) {2) {3)
for minor Single-stage Two-Stage Process
movements, p(x) Process Stage 1 Stage II

p{l)
p{4)
e{7)
p (8}
pig9)
p(10)
o(ll)
p{l2)

Computation 4 and 5
Singie-Stage Process

Movement 1 4 7 8 3 i0 11 12
L L L T R L T R

V o, x 624 1289 1299 588

s

Dx

Vo oc,u,x

- g

plat, x

Two-Stage Process



Stagel ‘Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage2

V(C,X) '
5 1500 1508

@
{c,u, x)

Cl(xr,x)
Clplat, x)

Worksheet 6-Impedance and Capaclty Eguations

Step 1: RT from Minor St. _ 9 1z
Conflicting Flows ' 588

Potential Capacity . 506

Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 506 '
Probability of Queue free St. 0.89 1.00
Step 2: LT from Major St. 4 1
Conflicting Flows ' 624

Potential Capacity a5z

Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 952

Probability of Queue free St. 0.92 1.00
Maj IL.-Shared Prob @ free 3t. 0.89
» “Cep 3: TH from Minor St. 3 11
' Conflicting Flows ‘ 1299

Potential Capacity 184

Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.89% 0.89
Movement Capacity 142

Probability of Queue free St. 1.00 1.00
Step 4: LT frem Minor St. 7 10
Conflicting Flows 1298

Potential Capacity 176

Pedestrian Impedance Factor 1.060 1.00
Maj. L, Min T Impedance factor 0.89
Maj. L, Min T Adj. Imp Factor. 0.92
Cap. Adj. factor due to Impeding mvmnt 0.92 0.81
Movement Capacity ) 163

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St. 8 11

Part 1 - First Stage
Conflicting Flows
.. tential Capacity
e2destrian Impedance Factor
‘ap. Adj. factor due to Impeding mvmnt
Movement Capacity
Probability of Queue free St.



‘Part 2 - Second Stage
Conflicting Flows

‘ Potential Capacity

Pedestrian Impedance Facter

;ap. Adj. factor due to Impeding mvmnt

Movement Capacity

Fart 3 - Single Stage
Conflicting Flows
Potential Capacity

Pedestrian Impedance Factor

1299
160
1.00

Cap. Adj. factor due to Impeding mvmnt ‘ 0.89

Movement Capacity

142

1.00
0.89

Result for 2 stage process:

a

¥
C T

Probability of Queue free St.

Step 4: LT from Minor St.

10

Part 1 - Pirst Stage
Conflicting Flows
Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

tart 2 ~ Second Stage
Lonflieting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 3 - Single Stage
Conflicting TFlows -
Potential Capacity

Pedestrian Impedance Factor
Maj. L, Min T Impedance factor
Maj. L, Min T Ad3. Imp Facter.

1299
176
1.00

Cap. Adj. factor due to Impeding mvmnt 0.92

" Movement Capacity

163

1.00
0.89
0.92
0.81

Results for Twa-stage process:

O

t

163

Wworksheet 8-Shared Lane Calculaticons

Movement

olume (voh) :
7 ovement Capacity (vph)

Sharsd Lan=s Capacity

(vph)

71 0 56
163 142 506
232




Worksheet 9-Computation of Effect of Fiared Minor Street Approaches

Mavement 7 8 ) 10 11 12
L T R L T R
C sep 163 i42 5086
Volume 71 0 56
Delay
Q sep
Q sep +1
round (Qseo +1)
n max
C sh 232
SUM C sep
n
C act
Worksheet 10-Delay, Queue Length, and Level of Service
Movement 1 4 7 8 S 10 11 12
Lane Config LT LTR
v (vph) 72 . 127
C(m) (vph) 952 232
v/c _ 0.08 0.55
95% gueue length 0.24 2.96
Control Delay 9.1 37.8
0s A E
.pproach Delay 37.8
Approach LOS E
Worksheet 11-Shared Major LT Impedance and Delay
Movement 2 Movement 5
p{o]j) 1.00 0,92
v{il}, Volume for stream 2 or 5 567
v{i2}, Volume for stream 3 or 6 0
s{il), Saturation flow rate for stream 2 or 5 1800
s{i2), Saturation flow rate for stream 3 or & 1800
P*{0]) 0.89
d(M,LT), Delay for stream 1 or 4 9.1
N, Wumber of major street through lanes 1
1.0

d(rank,1) Delay for stream 2 or 5




HCS2000: Unsignalized Intersections Release 4.1d

TWO-WAY STOP CONTROL SUMMARY

Analyst: TR .

. .gency/Co.: : McMillen Engineering
Date Performed: 10/2/2005

Analysis Time Period: Saturday PeakBase
Intersection: Route 40/ SR 381 8
Jurisdiction:

Units: U. §. Customary

Analysis Year: 2006

Project ID: Route 40 and SR 381 S
East/West Strest: Route 40

North/South Street: SR 381 5
Intersection Orientation: EW Study peried (hrs): 0.25

Vehicle Volumes and Adjustments

Major Street: Approach Eastbound Westbound

Movement 1 2 3 | 4 5 6
L T R | L T R

Volume 579 47 53 397

Peak-Hour Factor, PHFE 0.84 0.65 0.74 D.84

Hourly Flow Rate, EFR 08¢ 72 71 472

Percent Heavy Vehicles -- - 3 ~-= --

Median Type/Storage Undivided /

RT Channelized?

Lanes 1 0 g 1

Configuration TR LT

stream Signal? ' No No

Minor Street: Approach Northbound Southbound
Movement 7 8 9 { 10 11 12

L T R i L T R

Volume : 31 0 6%

Peakx Hour Factar, PHF ' 0.86 0.50 0.78

Hourly Flow Rate, HFR 36 0 88

Percent Heavy Vehicles 3 3 3

Percent Grade (%) 7 3

Flared Approach: Exists?/Storage No / /

Lanes 0 1 0

Configuration LTR

Delay, Queue Length, and Level of Service

Appreoach EB WB Northbound Southbound
Movement . i q | 7 g8 9 } 10 11 12
Lane Config LT | LTR i
v (vph) 71 124
C(m) (vph) 847 280
v/ 0.08 0.44
85% queue length 0.27 2.15
Control Delay 5.6 27.7
S A D

pproach Delay 27.7
ppreach LOS D




) Pedestrian Volumes and Adjustments
ovemencs :

HCS2000: Unsignalized Intersections Release 4.1d

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analyst: TR
Agency/Co.: McMillen Engineering

Date Performed: 10/2/2005

Analysis Time Period: Saturday PeakBase
Intersection: Route 40/ SR 381 s
Jurisdiction:

Units: U. 8. Customary

Analysis Year: 2006

Project ID: Route 40 and SR 381 S

East/West Street: Route 490

North/South Street: SR 381 8

Intersection Orientation: EW Study periocd (hrs}:

Vehicle Volumes and Adjustments

.25

Major Street Movements 1 2 3 4 5

L T R L T R

. sSlume 576 47 53 397
PHF 0.84 0.65 0.74 0.84

Peak-Hour Factor,

Peak~15 Minute Volume 172 18 18 118
Hourly Flow Rate, HFR 689 72 71 472
Percent Heavy Vehicles -~ -- 3 --
Median Type/Storage Undivided /

RT Channelized?

Lanes 1 0 0 1
Configuration TR LT
Upstream S5ignal? No No

Minor Street Movements 7 8 9 10 11 12

L T R L T R

69
.50 0.78

22

88

Volume 31
Peak Hour Factor, PHF 0.86
Peak-15 Mimate Volume 9
Hourly Flow Rate, HFR 36
Percent Heavy Vehicles 3
Percent Grade (%)

Flared Approach: Exists?/Storage No /
RT Channelized?

Lanes 0 1 a
Configuration LTR

WO o OO

i3 14 15 186

Flow (ped/hr) 0 0] 0 C



Lane Width ({ft)
Walking Speed (ft/sec)
Percent Blockage

Upstream Signal Data

Prog.
Flow
vph

3at Arrival Green Cycle Prog. Distance
Flow Type Tima Length Speed to Signal _
vph sec sec mphn feet

S2 Lefit-Turn
Through

55 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared 1ln volume, major th vehicles: 472
Shared 1n volume, major rt vehicles: - 0
Sat flow rate, major th vehicles: 1800
Sat flow rate, major rt vehicles: 1800
Number of major street through lanes: 1
Worksheet 4-Critical Gap and Follow-up Time Calculation
Critical Gap Calculation.
‘ovement 1 4 7 8 9 10 11 12
'l" L L L T R L T R
t{c,base} 4,1 7.1 6.5 6.2
t{c, hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P{hv) 3 3 3 3
tic,g) 0.20 0.20 0.19 0.20 0.20 g.10
Grade/100 0.07 0.07 0.07 0.03 .03 0.03
(3,1 9.00 0.70 ¢.00 0.00
t{c,T): 1l-stage 06.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-stage .00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
tic) l-stage 4.1 6.4 6.5 6.2
2-stage
Follow-Up Time Calculations
Movement 1 4 7 8 9 10 11 12
L 1L L T R L T R
t (£, base) 2.20 3.50 4.00 3.30
£ (£,HV) 0.9%0 0.90 0.90 0.90 0.90 0.90 G.90 0.90
o (HV) 3 3 3 3
t{£f) 2.2 3.5 4.0 3.3

Worksheet 5-Effect of Upstream Signals

mputation l-Queue Clearance Time at Upstream Signal

Movement 2
Vi{t) V{1l,prot)

Movement 5
vt} v{l,prot}

V prog



Total Saturation Flow Rate, s (vph)
Arrival Type
Effective Green, g (sec)
Cyecle Length, € {sec)
0 Rp (from Exhibit 16-11)
Proportion vehicles arriving on green P

atql)
gi(g2)
g{q)
Computation 2~Proportion of TWSC Intersection Time blocked
Movement 2 Movement 5
vt} V({l,prot) WVI{t) V{l,prot}
alpha
beta

Travel time, t(a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, f
Max platoconed flow, V(c,max)

Min platocned flow, V{c,min)
buration of bklocked period, t{p)

Proportion time blocked, p 0.000 0.000
Computation 3-Platoon Event Pericds Result

pi2) 0.000

p{5) 0.000

p (dom)

p (subo)

.‘.onstrained or unconstrained?

Proportion
unblocked (1) (2) {3)
for minor Single-stage Two-Stage Process

movements, p{x) Process Stage I Stage TII

p{l)
p(4)
p(7)
p{8)
p{2)
p(10)
p(1ll)
p(l2)

Computation 4 and 5
Single-Stage Process

Movement 1 4 7 8 9 10 11 12
L L L T R L T R

V oc,x 761 1339 1338 125

5

Px

vV c,u,x

r,x

. plat, x

Two-Stage Process



Stagel Sta@eZ Stagel .Stage? Stagel Stage2 Stagel Stac

Vie, x)
5 1500 1500

@
vi{c,u,x)

"Cr,x)
C{plat, x)

Worksheet 6-Impedance and Capacity Eguations

Step 1: RT from Minor St. 9 12
Conflicting Flows ' 725
Potential Capacity 423
Pedestrian Impedance Factor 1.00 1.400
Movement Capacity 423 :
Probability of Queue free St. 0.79 1.00
Step 2: LT from Major St. 4 1
Conflicting Flows 761
Potential Capacity 847
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 847
Probability ¢f Queue free St. .92 1.00
Maj L-Shared Prob Q free St. 0.89

.“tep 3: TH from Minor St. - g 11
Cenflicting Flows 133%
Potential Capacity 151
Pedestrian Impedance Factor 1.0C 1.60
Cap. Adj. factor due to Impeding mvmnt 0.89 G.89
Movement Capacity 134
Probability of Queue free St. i1.00 1.00
Step 4: LT from Minor S5t. 7 10
Conflicting Flows 1339
Potential Capacity 167
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.89
Maj. L, Min T Adj. Imp Factor. 0.81
Cap. Adj. factor dde to Impeding mvmni 0.92 Q.72
Movement Capacity 153
Worksheet 7-Computation of the Effect of Two-stage Gap Acceplance
Step 3: TH from Minor St. B 11

Part 1 - Tirst Stage
Conflicting Flows
© :ential Capacity
destrizn Impedance Factor
ap. Adj. factor due to Impeding mvmnt
Movement Capacity
Probability ¢f Queue free 5t.



Part 2 - Second Stage
Conflicting Flows
Potential Capacity
" Pedestrian Impedance Factor
Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 ~ Single Stage

Confiicting Flows 1338
Potential Capacity 151
Pedestrian Impedance Factor 1.00 1
Cap. Adj. factor due to Impeding mvmnt 0.89 0.89
Movement Capacity 134

Result for 2 stage process:
a

Y
ct 134

Prcbability of Queue free St: 1.00

Step 4: LT from Minor St. 7 10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Facter

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Sart 2 - Second Stage
0 Zonflicting Flows
' Potential Capacity
Pedestrian Impedance Factor
Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Staqe

Conilicting Flows 1339

Potential Capacity 167

Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.89
Maj. L, Min T Adj. Imp Factor. 0.91
Cap. Adj. factor due to Impeding mvmnt 0.92 0.72
Movement Capacity 153

Results for Two-stage process:
a
¥
ct 153

Worksheet 8-8hared Lane Calculations

Movement 7

A .ol e (vph) 36 0 88
) lovement Capacity (vph) 153 134 423

' Shared Lane Capacity (vph) 280




Worksheet 9-Computation of Effect of Flared Minor Street Approaches

Movement g 8 9 10 11 12

L T R L T R
¢ sep 153 134 423
Volume , 36 0 . 88
Delay
Q sep
Q sep +1
round (Qsep +1)
n max
C sh 280
SUM C sep
n
C act
Worksheet 10-Delay, Queue Length, and Level of Service
Movement 1 4 7 8 9 10 11 12
Lane Config LT LTR
v {vph) 71 124
C{m) (vph) 847 280
v/c : 0.08 0.44
95% queue length 0.27 2.15
Control Delay 5.6 27.7
~08 A D
approach Delay 27.7
Approach LOS D
Worksheet 1l-Shared Major LT Impedance and Delay

Movement 2 Movement 5
ploj) 1.00 0.92
v({il), Veolume for stream 2 or 5 472
v({i2}, Veolume for stream 3 cr 6 0
g2({il), Saturation flow rate for stream 2 or 5 1800
5({i2), Saturation flow rate for stream 3 or & 1800
B*{07}) 0.89
d(M, LT}, Delay for stream I or 4 9.6
N, Number of major street through lanes 1
1.1

d{rank,l) Delay for stream 2 or 5




HCS2000: Unsignalized Intersections Release 4.1d

TWO-WAY STOP CONTROIL SUMMARY

Analyst:
Agency/Co.
Date Performed:

Analysis Time Periocd:

TR

McMillen Engineer
10/2/2005

Weekday PM Base

Intersection: Route 40/SR 381 N
Jurisdiction:

Units: U. 5. Customary

Analysis Year: 2006

Project ID: Route 40 and SR 381 N
East/West Street: Route 40
North/South Street: SR.381 N

ing

Intersection Orientation: EW Study period (hrs): 0.25
Vehicle Volumes and Adjustments
Major Street: Apprcach Eastbound Westbound
Movement 1 2 3 | 4 5 &
L T R | L T R
Volume 61 503 520 17
Peak—-Hour Factor, PHF 0.88 0.92 0.91 0.85
Hourly Flow Rate, HER 69 546 571 19
Percent Heavy Vehicles 3 - - - --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 1 0
Configuration LT TR
. Tpstream Signal? No No
Minor Street: Approach Northbound Southbound
Movement 7 8 9 | 10 11 iz
L T R i L T R
Volume 41 0 48
Peak Hour Factor, PHF 0.71 0.50 0.68
Hourly Flow Rate, HFR 57 0 70
Percent Hezvy Vehicles 3 3 3
Percent Grade (%) -5 -7
Flared Approach: Exists?/Storage / : No /
Lanes 0 1 0
Configuration LTR
Delay, Queue Length, and Level of Service
Appreach EB wB Northbhound Southbound
Movement 1 4 | 7 g8 9 | 10 11 12
Lane Config LT ! | LTR
v {vph) 69 127 -
C(m} {voh) 981 274
v/c 0.07 0.46
95% gueue length .23 2.30
.Control Delay 8.9 29.0
pE A D
.approach Delay 29.0
D

Apprcach LOS3




HCS2000: Unsignalized Intersections Release 4.1d

Phone: Fax
E-Mail:
TWO-WAY STOP CONTROL (TWSC) ANALYSIS
Analyst: TR
Agency/Co.: McMillen Engineering
Date Performed: 10/2/2005
Analysis Time Period: Weekday PM Base
Intersection: Route 40/SR 381 N
Jurisdiction:
Units: U. S. Customary
BAnalysis Year: 2006
Project ID: Route 40 and SR 381 N
Dast/West Street: Route 40
North/South Street: SR 381 N
Intersection QOrientation: EW Study period (hrs): 0.25
Vehicle Volumes and Adjustments
Major Street Movements 1 2 3 4 5 6
L T R L T R
. .olume 6l 503 520 17
Peak—-Hour Factor, PHE - 0.88 0.92 0.9l 0.85
Peak-15 Minute Volume 17 137 143 5
Hourly Flow Rate, HEFR 69 546 571 19
Percent Heavy Vehicles 3 - - - -
Median Type/Storage Undivided - /
RT Channelized?
Lanes 0 1 1 0
Configuration LT TR
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12
L T R L T R
Volume 41 0 48
Peak Hour Factor, PHF 0.71 0.50 0.68
Peak-15 Minute Volume 14 0 18
Hourly Flow Rate, HFR 57 0] 70
Percent Heavy Vehicles ' 3 3 3
Percent Grade (%) -5 -7
Flared Approach: Exists?/Storage / No
RT Channelized?
Lanes 0 1 0
Configuration LTR
. Pedestrian Volumes and Adjustments
Movements 13 14 15 16

Flow (ped/nr) 0 G 0 0



Lane Width (ft) 12.0 i2.0 12.0 1z2.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0, 0
0 Upstream Signal Data
Prog. Sat Arrival Green Cycle Prog. Distance
Flow Flow Type Time Length Speed to Signal
vph vph sec sec mph feet

52 Left-Turn
Through

55 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2 Movement 5
Shared 1n volume, major th vehicles: 546
Shared 1n volume, major rt vehicles: 0
Sat flow rate, major th vehicles: 1800
Sat flow rate, major rt wvehicles: 1800
Number of major street through lanes: 1

Worksheet 4-Critical Gap and Follow-up Time Calculation

Critical Gap Calculation

Movement 1 4 7 8 9 10 11 12
‘I’ L L L T R L T R
t(c, base) 4.1 7.1 6.5 6.2
t{c, hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P (hv) 3 3 3 3
ti{c, g} .20 0.20 0.10 0.20 0.20 0.10
Grade/100 -5.05 -0.05% =-0.05 -0.07 -0.07 -0.07
t(3,1t) 0.00 0.70 G.00 0.00
t{c,T): 1l-stage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
ti{c) l-stage 4.1 6.4 6.5 6.2
2-stage
Follow-Up Time Calculaticns
Movement 1 4 7 8 9 10 11 12
L L L T R. L T R
t(f, base) 2.20 3.50 £.00 3.30
t (£, HV) 0.90 Q.90 0.90 0.90 0.90 0.90 0.390 0.90
P{HV) 3 3 3 3
t (£} 2.2 3.5 4.0 3.3

Worksheet 5-Zffect of Upstream Signals

ymputation 1-Qusue Clearance Time at Upstream Signal
Movement 2 Movement 5

V(t) V(l,prot} v{t) V(1,prot)

V prog



Total Saturation Flow Rate, s (wvph)
Arrival Type )
Effective Green, g (sec}

oy Cycle Length, C (sec)
0 Rp (from Exhibit 16-11)
' Proportion vehicles arxriving on green P

glgql)
g({q2}

glq)

Computation 2-Proportion of TWSC Intersection Time blocked
Movement 2 Movement 5

vit) V{l,prot) V() V(l,prot)

alpha

beta :

Travel time, t{a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, £

Max platocned flow, V(c,max)

Min platooned flow, V{c,min)

Duraticn of blocked period, t{p)

Proportion time blocked, p 0.000 0.000

Computation 3-Piatoon Event Periods Result

pi2) 0.009
r(5) 0.000
p (dom)

p{subo)
. Tonstrained or unconstrained?

Proportion

unblocked - {1) {2) {3)
for minor Single-stage Two-Stage Process
movements, p(x)} Process "Stage I Stage II

p(l}
p{4)
p{7}
p(8)
p{9)
p(10)
p(1l1)
p(l2)

Computation 4 and 5
Single-Stage Process

Movement 1 4 7 8 9 10 11 iz
L L L T R L T R
V c,x 590 1264 1264 580
5
Px
V c,u,x
r, X

.g plat,x

Two-5tage Process



Stagel Stage2 Stagel Stage2 Stagel Stage? Stagel Stag
Vic,x}
s 1500 1500
P(x)
Vi{c,u,x)
Clr,x}
C{plat, x)
Worksheet 6-Impedance and Capacity Equations
Step 1: RT frdm Minor St. 9 i2
Conflicting Flows 580
Potential Capacity 513
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 513
Probability of Queue free St. 1.00 0.86
Step 2: LT from Major St. 4 1
Conflicting Flows 590
Potential Capacity 981
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 981
Probability of Queue free St. 1.00 .93
Maj L-Shared Prob Q free St. 0.90
3tep 3: TH from Minor St. B8 11
Conflicting Flows 1264
Potential Capacity 169
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.5%0 0.90
Movement Capacity 152
Probability of Queue free S5t. 1.00 1.00
Step 4: LT from Minor St. 7 10
Conflicting Flows 1264
Potential Capacity 187
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.90
Maj. L, Min T Adj. Imp Factor. 0.52
Cap. Adj. factor due to Impeding mvmnt 0.80 0.93
174

Movement Capacity

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St.

8

11

Part 1 - First Stage
Conflicting Flows
>tential Capacity
redestrian Impedance Factor
Cap. Adj. factor due to Impeding mvmnt
Movement Capacity
Probability of Queue free St.



Part 2 - Second Stage
Conflicting Flows
Potential Capacity

Pedestrian Impedance Factoer
Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 3 - Single Stage

‘Conflicting Flows 1264

Potential Capacity 169

Pedestrian Impedance Factor 1.00 1.00

Cap. Adj. factor due to Impeding mvmnt 0.90 0.90

Movement Capacity 152

Result for 2 stage process:

a

¥y

ct 152

Prcebability of Queue free 5t. 1.00 1.00

Step 4: LT from Minor St. 7 10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factorx

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 2 - Second Stage

conflicting Flows

Petential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 3 - Single Stage

Conflicting Flows 1264

Potential Capacity 187

Pedestrian Impedance Factor 1.00 1.00

Maj. L, Min T Impedance factor 0.90

Maj. L, Min T Adj. Imp Factor. 0.92

Cap. Adj. factor due to Impeding mvmnt 0.80 0.93

Movement Capacity 174

Results for Two-stage process:

a

y

C c 174

Worksheet 8-Shared Lane Calculations

Movement 7 10 11 iz

L L T R

Veolume (vph} 57 0 70

Movement Capacity ({vph) 174 152 513
274

Shared lane Capacity

{vph)




Worksneet 9-Computation of Effect of Flared Minor Street Approaches

Movement

T

9
2

10 11 iz
L T R

C sep

Volume

Delay

Q sep

Q sep +1

round (Qsep +1)

174 152 51
57 0 70

n max
C sh

SUM C sep
n

C act

274

Worksheet 10-Delay, Queue Length,

and Level of Service

Movement
Lane Config

1 4 7 8
LT

9

190

11 12
LTR

v (vph)

C{m) (vph)

v/c

95% . queue length
Control Delay
0S

Approach Delay
Approach LOS

69
981
0.07
0.23
8.9

127
274
0.46
2.30
29.0

29.0

Worksheet ll-Shared Major LT Impedance and Delay

Movement 2

Movement 5

ploj) 0.93 1.00
v(il), Volume for stream 2 or 5 546

v{i2), Volume for stream 3 or 6 0

35{(1l}, Saturation flow rate for stream 2 or 5 1800

5(i2), Saturation flow rate for stream 3 or 6 1800

B*(03) 0.90

d(M,LT}, Delay for stream 1 or 4 8.9

N, Number of major street through lanes 1

d{rank, 1) Delay for stream 2 or 5 0.9




HCS2000: Unsignalized Intersections Release 4.1d

TWO-WAY STOP CONTROL SUMMARY

Analyst: TR
Agency/Co.: McMillen Engineering
Date Performed: 10/2/2005

Analysis Time Period: Saturday Peak Base
Intersection: Route 40/SR 381 N
Jurisdiction:

Units: U. S. Customary

Analysis Year: 2006

Project ID: Route 40 and SR 381 N

East/West Street: Route 40

North/South Street: SR 381 N

Intersection Orientatien: EW Study period (hrs): 0.25

Vehicle Volumes and Adjustments

Major Street: Approach Eastbound Westbound
) Movement 1 2 3 | 4 5 6
L T R | L T R
Volume g1 567 401 59
" Peak-Hour Factor, PHF 0.91 0.84 0.84 0.78
Hourly Flow. Rate, HFR 89 675 477 75
Percent Heavy Vehicles 3 - -- - ~-=—
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 1 ¢
Configuration LT TR
. Jpstream Signal? No No
Minor Street: Approach Northbound Southbound
Movement 7 8 9 | 10 11 12
L T R i L T R
Valume 42 0 49
Peak Hour Factor, PHF 0.70 6.50 0.77
Hourly Flow Rate, HFR 60 0 63
Percent Heavy Vehicles 3 3 3
Percent Grade (%) -5 ~7
Flared Approach: Exists?/Storage / No /
Lanes 0 1 0
Configuration LTR
Delay, Queue Length, and Level of Service
Approach EB WB Northbound Southbound
Movement i 4 b7 8 9 | 10 11 12
Lane Config LT | } LTR
v (vph) 89 : 123
C{m) (vph) 1013 237
v/c 0.09 0.52
95% queue length 0D.2% : 2.72
Control Delay 8.9 35.5
{ a5 A B
.r\pproach Delay 35.5
Approach LOS E




HCS82000: Unsignalized Intersections Release 4.1d

_Phone:
E-Mail:

Analyst:

Agency/Co.:

Date Performed:
Analysis Time Period:
Intersection:
Jurisdiction:

Units: U. §. Customary
Analysis Year:

Project ID: Route 40
rast/West Street:
North/South Street:
Intersection Orientati

Fax:

TWO-WAY STOP CONTROL(TWSC) ANALYSIS

TR

McMillen Engineering
10/2/2005

Saturday Peak Base
Route 40/SR 3B1 N

2006

and SR 381 N
Route 40

SR 381 N

on; EW

Vehicle Volumes and Adjustments

Study period (hrs):

0.

25

Major Street Movements 1 2 3 4 5 )
L T R L T R
. Jolume Bl 587 401 59
Peak-Hour Factor, PHF 0.91 0.84 0.84 0.78
Peak-15 Minute Volume 22 169 119 i3
Hourly Flow Rate, HFR 89 675 477 75
Percent Heavy Vehicles 3 —- -= -- —--
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 1 0
Configuration LT TR
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12
L T R L T R
Volume 42 t 49
Peak Hour Factor, PHF 0.70 0.50 0.77
Peak-15 Minute Volume 15 0] 16
Hourly Flow Rate, HFR 60 0 63
Percent Heavy Vehicles 3 3 3
Percent Grade (%) -5 -7
Flared Approach: Exists?/Storage / No
RT Channelized?
Lanes” 0 1 0
Configuration LTR

Pedestrian Volumes and Adjustments

.Movements

13 14 15 16

Flow (ped/hr)

0 0 0 0



Lane Width (ft)
Walking Speed (ft/sec)
Percent Blockage

12.0 12.0 12.0 12.0
4.0 4.0 4.0 4.0
0 0 0 0

Upstream Signal Data

Sat Arrival Green Cycle Prog.
Flow Type Time Length Speed
vph sec sec mph

Distance
fto Signal
feet

Prog.
Flow
vph
52 Left-Tura
Through
"85 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared 1ln volume, major th vehicles: 675
Shared 1ln volume, major rt vehicles: 0
Sat flow rate, major th vehicles: is00
Sat flow rate, maijor rt vehicles: 1800
Number of major street through lanes: 1

Worksheet 4-Critical Gap and Follow-ip Time Calculation

Critical Gap Calculation

“tovement 1 4 7 8 S 10 11 12
L L I T R L T R
t{c,base) 4.1 7.1 6.5 6.2
t(c, hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P (hv) 3 3 3 3
tic,q) 0.20 0.20 0.10 0.20 G.20 0.10
Grade/100 -0.05 -0.05 =-0.05 -0.07 -0.07 -0.07
ti{3,1t) 0.00 0.70 0.00 0.60
t{c,T}: 1l-stage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
t{c) l-stage 4.1 6.4 6.5 6.2
2-stage
Follow-Up Time Calculations
Movement 1 4 7 8 5 10 i1 12
b L L T R L T R
t{f, base) 2.20 3.50 4.00 3.30
£ (L, BV) - 0.90 0.80 0.90 0.90 0.90 G.90 0.90 0.90
P {HV) 3 3 3 3
t(f) 2.2 3.5 4.0 3.3

Worksheet 5-Effect

of Upstream Signals

omputation 1-Queue Clearance Time at Upstream Signal

Movement 2
vVig) V{l,prot}

Movement 5

V{t)

V(l, prot)

V prog



Total Saturation Flow Rate, s (vph)
Arrival Type

Effective Green, g (sec)

Cycle Length, C (sec)

Rp (from Exhibit 16-11)

Proportion vehicles arriving on green

g{ql)
g(g2)
g{q)

D

=

-]

Computation 2-Proportion of TWSC Intersection Time blocked

Movement 5
V{t) V{l,prot)

Movement 2

v(t) V{l,prot)

alpha

beta

Travel time, t{a) {sec)

Smoothing Factor, F

Proportion of conflicting flow, f
Max platooned flow, V{c,max)
Min platooned flow, V(c,min)
Duration of blocked period,
Proportion time blocked, p

ti{p)

0.0040 0.000

Computation 3-Platoon Event Periods

Resulit

p(2)

p(5)

p{dom)

p(subo) _
Tonstrained or unconstrained?

0.000
0.0400

Proportion
unblocked
for-minor
movements,

(1)
Single-stage

pi{x) Process

(2) {(3)
Two-Stage Process
Stage I Stage I1I

p(l)
p4)
p{7}
p(8)
{92}
pli0)
p{ll)
p(i2)

Computation 4 and 5
Single-Stage Process
Movement 1 4

12
R L T R

Vv c,x 552
]
Px

V c,u,x

1367 1367 514

r, X

.c plat, x

Two—-S5tage Precess

10 11



@

Stagel Stage2 sStagel Stage2 Stagel Stage? Stagel Stag

Vic, x)
s 1500 1500
B{x} '
Vic,u, x)
Clr,x)
C(plat, x)
Worksheet 6-Impedance and Capacity Eqguations
Step 1: RT from Minor St. 9 12
Conflicting Flows 514
Potential Capacity 559
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 559
Probability of Queue free St, 1.00 0.89
Step 2: LT from Major St. 4 1
Conflicting Flows 552
Potential Capacity 1013
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1013
Probability of Queue free St. 1.040 0.91
Maj L-Shared Prob Q free St. 0.86
itep 3: TH from Minor St. 8 11
Conflicting EFlows 1367
Potential Capacity 147
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.86 0.86
Movement Capacity _ 126
Probability of Queue free St. 1.00 1.00
Step 4: LT from Minor St. 7 10
Conflicting Flows 1367
Potential Capacity 162
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.86
Maj. L, Min T Adj. Imp Factor. 0.89
Cap. Adj. factor due to Impeding mvmnt 0.79 0.91
Movement Capacity 148
Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

8 11

Step 3: TH from Minor St.

Part 1 - First Stage
Conflicting Flows
>tential Capacity
redestrian Impedance
Cap. &dj. factor due
Movement Capacity
Probability of Queue

Factorx
to Impeding mvmnt

free ST,



Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adi. factor due to Impeding mvmnt
Movement Capacity

1367
147
1.00
0.86
126

Result for 2 stage process;

a

Y

Ct

Probability of Queue free St.

1.00

126
1.00

Step 4: LT from Minor St,

10

Part 1 - First Stage
Conflicting Flows

" Potential Capacity

Pedestrian Impedance Factor
Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

2art 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factorx

Maj. L, Min T Impedance factor

Maj. L, Min T Ad]j. Imp Factor.

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

1.00
0.86
0.89
0.79

13867
162
1.00

0.91
148

Results for Two-stage process:
a
Y
ct

148

Worksheet 8-Shared Lane Calculations

Movement

=

12

volume {vph)
Movement Capacity (vpn)
Shared Lane Capacity {vph}

60
148

0 63
126 558
237




Worksheet 9-Computation of Efféct of. Flared Minor Street Approaches

Movenent 7 8 ]

C sep 148 1286 35!

Volume 60 0 63
Delay
Q sep
Q sep +1
round (Qsep +1)
n max .
C sh 237
SUM C sep
n
C act
‘Worksheet 10-Delay, Queue Length, and Level of Service
Movement 1 4 7 8 g 10 11 12
Lane Config LT LTR
v {vph) 89 . 123
C{m) (vph) 1013 237
v/c 0.05 0.52
85% queue length 0.29 2.72
Control Delay 8.9 35.5
~08 A E
Approach Delay ' 35.5
Approach LOS =
Worksheet 11~3hared Major LT Impedance and Delay
Movement 2 Movement 5
ploj} 0.91 1.00
v{il), Volume for stream 2 of ‘5 675
v(i2), Volume for stream 3 or § ' e
s(il), Saturation flow rate for stream 2 or 5 1800
s{12), Saturation flow rate for stream 3 or & 1800
P*{0j) 0.86
d(M, uT), Delay for stream 1 or 4 8.9
N, Number of major street through lanes 1
d(rank,l) Delay for stream 2 or 5 1.3




HCS82000: Unsignalized Intersections Release 4

TWO-WAY STOP CONTROL SUMMARY

.1d

Analyst: TR

Agency/Co.:
Date Performed:
Analysis Time Period:

McMillen Engineering
10/2/2005
Weekday PM Base

Irtersection: Route 40/ Hawes Road
Jurisdiction:

Units: U. S. Customary

Analysis Year: 2006

Project ID: Route 40 and Hawes Road
East/West Street: Route 40

North/South Street:

Hawes Road

Intersection Orientation: EW Study period (hrs}: 0.25
Vehicle Volumes and Adjustments
Major Street: Approach Eastbound Westbound
Movement 1 2 3 |4 5 6
' 5 T R | L T R
Volume 21 524 376 37
Peak-Hour Factor, PHF 0.66 0.92 0.91 0.66
Hourly Flow Rate, HFR 31 569 413 56
Percent Heavy Vehicles 3 -- - - -
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 1 0
Configuration LT TR
. Tpstream Sigral? © No No
Minor Street: Approach Northbound Southbound
' Movement 7 8 9 | 10 i1 iz
L T R | L T R
Volume 37 0 42
Peak Hour Factor, PHF 0.62 0.50 0.66
Hourly Flow Rate, HFR 59 0 63
Percent Heavy Vehicles. 3 3 3
Percent Grade (%) -5 -10
Flared Approach: Exists?/Storage / No /
Lanes ' 0 1 0
Configuration LTR
Delay, Queue Length, and Level of Service
Approach EB W8 Northbound Socuthbound
Movement 1 4 {7 8 ) {10 11 12
Lane Config LT | | LTR
v (vph) 31 122
C{m) (voh) 1087 347
v/c 0.03 0.35
95% queue length 0.09 1.54
. Contreol Delay 8.4 20.9
i D8 A C
.Approach Delay 20.9
Approach LOS c




HC32000: Unsignalized Intersections Release 4.1d

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL({TWSC) ANALYSIS

Analyst: TR
Agency/Co. : McMillen Engineering

Date Performed: 10/2/2005 )

Analysis Time Period: Weekday PM Base

Intersection: Route 40/ Hawes -Road
Jurisdiction:

Units: U. S, Customary

Analysis Year: 2008

Project ID: Reute 40 and Hawes Road

East/West Street: Route 40

North/South Street: Hawes Road

Intersection Orientation: EW Study period {(hrs}): 0.25

Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 a 5 6
! L T R L T R
. Jolume 21 524 376 37
Peak-Hour Factor, PHF 0.66 0.92 0.91 0.66
Peak~15 Minute Volume 8 142 103 14
Hourly Flow Rate, HFR 31 569 413 56
Percent Heavy Vehicles 3 -- -- - --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 1 0
Configuration LT TR
Upstream Signal? _ No ~ No
Minor Street Movements 7 8 9 10 11 12
L T R L T R
Volume 37 0 42
Peak Hour Factor, PHF ' . 0.62 0.50 0.66
Peak~15 Minute Volume 15 0 16
Hourly Flow Rate, HFR 5% 0 63
Percent Heavy Vehicles 3 3 3
Percent Grade (%) -5 -10
Flared Approach: Exists?/Storage / No
RT Channelized?
Lanes 0 1 ¢
Configuration LTR .
. Padestrian Volumes and Adjustments
Movemants i3 14 15 16

Flow (ped/nr) 0 C 0 0



Lane Width (ft)
Walking Speed (ft/sec)
Percent Blockage

Upstream Signal Data

Sat Arrival Green <Cycle Prog.
Fiow Type Time Length Speed
vph sec sec mph

Distance
to Signal
feet

Prog.
Flow
vph
82 Left-Turn
Through
55 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared ln volume, major th vehicles:

Shared 1ln volume, major
Sat flow rate, major th
Sat flow rate, major rt

Number of major street through lanes:

569
rt vehicles: 0
vehicles: 1800
vehicles: 1800
1

Worksheet 4-Critical Gap and Follow-up Time Calculatiocn

Critical Gap Calculaticen

“ovement 1 4 7 8 3 10 11 12
. L L L T R L T R
t{c,base) 4.1 7.1 6.5 6.2
t{c,hv) 1.00 1.00 1.00 1.00 i.00 1.00 1.00 l1.00
P (hv} 3 3 3 3
t{c,g) 0.20. 0.20 0.10 .20 0.20 0.10
Grade/100 -0.05 -0.05 -0.05 . -0.10 -0.10 -0.1¢
t(3,1t) 0.00 0.70 0.00 0.00
t{c,T): 1l-stage .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-stage 0.00 0.00 1.00 1.60 0.00 1.00 1.00 0.00C
t(c) l-stage 4.1 6.4 6.5 6.2
2-staqge
Follow—-Up Time Calculations
Movement 1 4 7 8 9 10 11 12
L L L T R - L T R
T(f,base) 2.20 3.50 4.00 3.30
t{f,HV) 0.90 0.30 0.%0 0.90 0.920 0.90 0.90 0.90
P(HV) 3 3 3 3
c(f) 2.2 3.5 4.0 3.3

Worksheet 5-Effect of Upstream Signals

omputation 1-Queue Clearance Time at Upstream Signal

Movement 2

v(t) V(l,prot) V(L)

Movement 5

V{l,prot)

vV prog



Total Saturation Flow Rate, s {vph)
Arrival Type

Effective Green, g (sec}

Cycle Length, C {sec)

Rp (from Exhibit 16-11)

Proportion vehicles arriving on green P

g(al)
glg2}
glg)

Computation 2-Proportion of TWSC Intersection Time

blocked
Movement 2
Vi{t) V(1l,prot)

Movement 5
vit) V(l,prot)

alpha

beta

Travel time, t({a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, f
Max platooned flow, V{c,max)

Min platooned flow, V{c,min)
Duration of blocked peried, t(p)
Proportion time blocked, p

G.000

0.000

Computation 3-Platoon Event Periods

Result

p(2)
p (5}
p (dom)
D (subo)

. monstrained or unconstrained?

0.000
0.000

Proportion

unblocked . (1)

for minor Single-stage
movements, p(x}) Process

(2)

(3)

Two-Stage Process

Stage I

Stage 11

B (1)
p{4)}
p(7)
p(8)
p{9)
p{10)
p(il)
p(i2)

Computation 4 and 5
Single-Stage Process
Movenment 1 4

10 11 12

- L T R

V c,x 469

3

Px
Vcyu,x

iz 1072 441

r, X

‘.u plat, x

Two-Stage’ Process

113



Stagel Stage? Stagel Stage2 BStagel StageZ Stagel Stags

Vic,x)

s 1500 1500
P(x)

Vic,u,x)

Clr,x)

Clplat, x)

Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12
Conflicting Flows 441
Potential Capacity 615
Pedestrian Impedance Factorx 1.00 1.00
Movement Capacity 615
Probability of Queue free St. 1.00 0.90
Step 2: LT from Major S5t. 4 1
Conflicting Flows 469
Potential Capacity 1087
Pedestrian Impedance Facter 1.00 1.00
Movement Capacity 1087
Probability of Queue free St. 1.00 0.9%7
Maj L-Shared Prob Q free St. 0.96
Step 3: TH from Minor St. 8 11
Conflicting Flows 1072
Potential Capacity 221
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.96 0.96
Movement Capacity 212
Probability of Queue free St. 1.00 1.00
Step 4: LT from Minor St. 7 10
Conflicting Flows 1072
Potential Capacity 244
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.9¢6

Maj. L, Min T Adj. Imp Factor. 0.97

Cap. Adj. factor due to Impeding mvmnt .87 0.97
Movement Capacity 237
_Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

8 11

H

Step 3: TH from Minor St.

Part 1 - First Stage
Conflicting Flows
otential Capacity
Pedestrian Impedance Factor
Cap. Adj. factor due to Impeding mvmnt
Movement Capacity
Probability of Queue free St.



Movement Capacity (vph)

Part 2 - Second Stage
Conflicting Flows
Potential Capacity

Pedestrian Impedance Factor
Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

?art'B - Single Stage
Conflicting Flows
Potential Capacity

Pedestrian Impedance Factor
Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

1072
221
1.090
0.%6
212

Result for 2 stage process:

a

Y
ct

Probability of Queue free 5t.

212
1.00

Step 4: LT from Minor

St.

7

10

Part 1 - First Stage
Conflicting Flows
Potential Capacity

Pedestrian Impedance Factor _
Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 2 - Second Stage
conflicting Flows
Potential Capacity

Pedestrian Impedance Factor
Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 3 - Single Stage
Conflicting Flows
Potential Capacity

Pedestrian Impedance Factor

Maj. L, Min T Impedance factor

Maj. L, Min T Adj. Imp Factor.

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

.00
.96
.97
.87

OO O

1072
244
1.00

0.97
237

Results for Two-stage process:

a
¥
ct

237

Worksheet 8-Shared Lane Calculations

Movement

=]

Volume ({vph)

Shared Lane Capacity

(vph)

55
237

0 63

212 615




Worksheet 9-Computation of Effect of Flared Minor Street Approaches

Movement

7
L

8
T

9
R

10
L

11
T

iz
R

C sep

" Volume

Delay

Q sep

Q sep +1

round (Qsep +1)

237
59

212

0

615
63

n max
C sh
SUM C
n )
C act

sep

347

Worksheet 10-Delay, Queue Length,

and Level of Service

Movement
Lane Config

1 4 7 3
LT

9

11
LTR

12

v (vph)

C{m} ({wvph)

v/c

95% queue length
Control Delay
08

Approach Delay
Approach LOS

31
1087
0.03
0.09
8.4

122
347
0.35
1.54
20.9

20.9

Worksheet 1l1-Shared Major LT Impedance and Delay

Movement 2

Movement 5

p(oj) 0.97 1.00
vi{il), Volume for stream 2 or 5 569

v{i2), Volume for stream 3 or & 0

s{il}, Saturation flow rate for stream 2 or 5 1800

s5(12}, Saturation flow rate for stream 3 or 6 1800

BP*(53) . ' 0.96

d(M,LT), Delay for stream 1 or 4 8.4

N, Number of major street through lanes 1

0.4

d(rank, 1)

Delay for stream 2 or 5




HCS2000: Unsignalizedfrntersections Relezse 4.1d

THO-WAY STOP CONTROL SUMMARY

Anialyst: TR

Agency/Co.: McMillen Engineering
Date Performed: 106/2/2005

Arnalysis Time Period: Saturday Base
Intefsection: Route 40/ Hawes Road

Jurisdiction:
Units: U. S. Customary

Analysis Year: 2006
Project ID: Route 40 and Hawes Road
East/West Street: Route 40
North/South Street: Hawes Road
Intersection Orientation: EW Study periocd (hrs): 0.25
Vehicle Volumes and Adjustments
Major Street: Approach Eastbound Westbound
Movement 1 2 3 | 4 5 6
L T R | L T R
Volume 25 610 392 21
Peak-Hour Factor, FHF 0.78 0.84 0.84 0.58
Hourly Flow Rate, HFR 32 726 466 36
Percent Heavy Vehicles 3 - - —- -=
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 1 0]
Configuration LT. TR
Jpstream Signal? No No
Minor Street: Approach Northbound Southbound
Movement 7 g 9 | 10 11 iz
L T R | L T R
Valume : 13 0 14
Peak Hour Factor, PRF ‘ 0.79 .50 0.58
Hourly Flow Rate, HFR 24 0 24
Percent Heavy Vehicles 3 -3 3
Percent Grade (%) -5 st
Flared Approach: Exists?/Storadge / No /
Lanes 0 1 0
Configuration TR
Delay, Queue Length, and Level of Service
Approach EB WE Northbound Southbound
Movement 1 4 P7 8 5 | 10 11 12
Lane Config LT | | LTR
v (vph) 32 43
C{m} {vpnh} ) 1057 274
v/c 0.03 0.18
95% gueue length 0.09 0.62
Control Delay 8.5 20.9
o8 A C
Approach Delay 20.9
C

Approach LOS




HCS2000: Unsignalized Intersections Release 4.1d

Phone:
E-Mail:

Analyst:

Agency/Co.:

Date Performed:
Analysis Time Period:
Intersection:
Jurisdiction:

Units: U. 5. Customary
Analysis Year:

Project ID: Route 40
East/West Street:
North/South Street:
Intersection Orientati

Fax:

TWO-WAY STOP CONTRCL{TWSC) ANALYSIS

TR

McMillen Engineering
10/2/2005

Saturday Base

Route 40/ Hawes Reoad

2006

and Hawes Road
Route 40

Hawes Road

on: EW

Vehicle Volumes and Adjustments

Study period {hrs):

0

.25

Major Street Movements

1 2 3 4 3
L T R L

volume

Peak-Hour Factor, PHF
Peak~15 Minute Volume
Hourly Flow Rate, HFR
Percent Heavy Vehicles
Median Type/Storage
RT Channelized?

Lanes

Configuration
Upstream Signal?

610
0.84
182
120

Undivided

25

0.78
© 8

32

3

0 1 1

21
6.58

36

Minor Street Movements

Volume

Peak Hour Facter, PHFE
Peak-15 Minute Volume
Hourly Flow Rate, HFR
Percent Heavy Vehicles
Percent Grade (%)
Flared Approach:
RT Channelized?
Lanes
Configuration

Exis

-5
ts?/Storage /

No

Pedestrian Volumes and Adjustments

. Movements

13 14 15 i%

Flow (ped/hr}

0 0 0 0


http://Volum.es

Lane Width {£L) 12.0
Walking Speed (ft/sec) 4.0
Percent Blockage 0

Upstream Signal Data

Prog. Sat Arrival Green Cycle

Time Length
sec sec

Prog. Distance
Speed to Signal
nph feet

Flow Flow Type
vph vph
82 Left-Turn
Through
55 Left-Turn
Through

‘Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared 1n volume, major th vehicles:
Shared 1ln volume, major rt wvehicles:
Sat flow rate, major th vehicles:
Sat flow rate, major rt wvehicles:'

Number of major street through lanes:

728
0
1800
1800
1

Worksheet 4-Critical Gap and Follow-up Time Calculation

Critical Gap Calculation

Movement 1 4 7 8 9 10 11 12
L L L T R L T R
t{c,base} 4.1 7.1 6.5 £.2
t{c,hv) 1.00 1.00 1.00 1.00 1.00 .00 1.00 1.00
P (hv) 3 3 3 3
t(c,qg) 0.20 0.20 0.10 0.20 0.20 0.10
Grade/100 -p.05 =0.05 =-0.05 -0.i0 =0.10 -0.190
£(3,1t) 0.00 0.70 0.00 0.00
t{c,T): 1l-stage 0.00 0.00 0.00 0.00 £0.00 0.00 0.00 0.00
2-stage 0.00 0.00 1.00 1.00 0.00 1.90 1.00 0.00
t(c) 1-gstage 4.1 6.4 6.5 6.2
2-stage
Follow-Up Time Calculations
Movement 1 4 7 8 9 10 11 12
L I L T R L T R
t({f,base) 2.20 3.50 4.00 3.30
t(f,BV) 0.%0 0.90 0.90 0.90 0.30 0.80 0.9¢C 0.90
P{HV) 3 3 3 3
T(f) 2.2 3.5 4.0 3.3

Worksheet 5-Effect of Upstream Signals

omputation 1-Queue Clearance Time at Upstream Signal

Movenent 2
Vit) V(l,prot}

Movement 5
vVit) V{l,prot)




Total Saturation Flow Rate, s {vph)
Arrival Type

Effective Green, g {sec)

Cycle Length, C {sec)

Rp (from Exhibit 16-11)

Proportion vehicles arriving on green P

g(gl}
g{g2}
gl(qg)

Computation 2-Proporticn of TWSC Intersection Time

blocked
Movement 2
VIE) V{l,prot)

Movement 5
Vit)

V(l,prot

alpha

beta

Travel time, t(a} (sec}

Smeothing Factor, F

Proportion of conflicting flow, £
Max platooned flow, V{c,max)

Min platooned £flow, V{c,min)
Duration of blocked period, t(p)
Proportion time blocked, p

0.000

0.000

Computation 3-Platocn Event Periods

Resulit

p(2)

{5}

o {dom)

p (subo)

Tonstrained or unconstrained?

0.000
0.000

Proportion

unblocked (1)

for minor Single-stage
movements, p(x) Process

(2) (3)
Two-Stage Process
Stage I

Stage II

p(h)
p(4)
p{7)
p(8)
p(9)
p(L0})
p(il)
p{l12)

Computaticn 4 and 5
Single-Stage Process
Movement 1

e
| UY=N

V oe,x 502

1274

1274 48

16

11



Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stag

Vic,x)

s 1500
P(x)

Vic,u, x)

1500

Cl{r,x)
C(plat, x)

Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. ! S 12
Conflicting Flows 484
Potential Capacity 582
Pedestrian Impedance Factor 1.00 1.060
Movement Capacity 582
Probability of Queue free St. 1.00 0.96
Step 2: LT from Major St. 4 1
Conflicting Flows 502
Potential Capacity 1057
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1057
Probability of Queue free S5t. 1.00 0.97
Maj L-Shared Prob 0 free St. 0.95
. 3tep 3: TH from Minor St. 8 11
Conflicting Flows 1274
Potential Capacity ' 1e8
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.95 - 0.95
Movement Capacity 159
Probapility of Queue free St. 1.00 1.00
Step 4: LT from Mincr St. 7 10
1274

Conflicting Flows
Potential Capacity 185

Pedestrian Impedance Factor 1.00 1.00

Maj. L, Min T Impedance factor 0.95

Maj. L, Min T Adj. Imp Factor. 0.96

Cap. Adj. factor due to Impeding mvmnt 0.92 0.97
179

Movement Capacity

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor 3t. 8 11

Part 1 - First Stage
Conflicting Flows
otential Capacity
.Pedestrian Impedance Factor
Cap. Adj. factor due to Impeding mvmat
Movement Capacity
Probability of Queue free 3t.



Part 2 - Second Stage

Conflicting Flows

Potential Capacity .

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movament Capacity

Part 3 - Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factox

Cap. Ad]. factor due to Impeding mvmnt
Movement Capacity

1274
le8
1.00
0.95
159

Lo 4
v S
Ko

Result for 2 stage process:
a

y
ct 159

Probability of Queue free S5t. 1.00 1.00

Step 4: LT from Minor St. 7 10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 2 - Second 3tage

CJonflicting Flows

Potential Capacity

Pedestrian Impedance Faclor

Cap. Ad}. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 1274
Potential Capacity 185
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.95

Maj. L, Min T Adj. Imp Factor. 0.96

Cap. Adj. factor due to Impeding mvmnt 0.92 0.97
Movement Capacity 179

Results for Two-stage process:
a
¥
cCt 179

Worksheet 8-Shared Lane Calculations

Movement 7 8 g 10 il

volume (vph) . 24 o 24

Mcvement Capacity (vph) 179 159 582

Shared Lane Capacity (vph) 274




Worksheet 9-Computation of Effect of Flared Minor Street Approaches

W

Movement 7 8 10 11 12
' L T R L T R

179 159 58

C sen
24 0 24

Volume

_Delay

¢ sep

Q sep 1

round {Qsep +1)

Il max

C sh 274
5UM C sep '
n

C act

Worksheet 10-Delay, Queue ILength, and Level of Service

Movement 1 4 7 8 8 iQ 11 12
Lane Config LT LTR

v {uvph) 32 ' 48
C{m) {vph) 1057 ' 274
v/c 0.03 0.18
95% quere length 0.09 .62
Control Delay 8.5 20.9
A T.0S : A c
Appreoach Delay 20.5
Approach LOS C

Worksheet 11-Shared Major LT Impedance and Delay

Movement 2 Movement 5

P07} 0.97 1.00

v(il), Volume for stream 2 or 5 726
v(iZ), Volume for stream 3 or 6 0
s{il), Saturation flow rate for stream 2 or 5 1800
5(i2), Saturation flow rate for stream 3 or & 1800
P* ({07} 0.95
d(M,LT), Delay for stream 1 or 4 8.5
N, Number of major street through lanes 1
d{rank, 1) Delay for stream 2 or 5 0.4




HCS2000: Unsignalized Intersections Release 4.1d

TWO-WAY STOP CONTROL SUMMARY

Analyst: TR
Agency/Co. : McMillen Engineering
Date Performed: 10/2/2005

Analysis Time Period: Weekday PM Base ,
Route 40/ Marker Road

Intersection:
Jurisdiction:
Units: U. S. Customary
Analysis Year: 2006
Project ID: Route 40 and Marker/Proposed Main Driveway
East/West Street: Route 40
North/South Street: Marker Road
Intersection Crientation: EW Study period (hrs): 0.25
. Vehicle Volumes and Adjustments
Major Street: Approach Fastbound Westbound
Movement 1 2 3 | 4 5 6
L T R | L iy R
Volume 564 8 6 414
Peak-Hour Factor, PHF 0.94 0.67 ¢.50 0.94
Hourly Flow Rate, HFR 600 -3l 12 449
Percent Heavy Vehicles - - 3 -— -
Median Type/Storage Undivided /
RT Channelized?
Lanes 1 0 0 1
Configuration TR LT
‘Ipstream Signai-? No No
Minor Street: Approach Northbound Southbound
Movement 7 8 9 | 10 11~ 12
L T R [ L T R
Volume 3 0 10
Peak Heour Factor, PHF 0.75 0D.30 0.62
Hourly Flow Rate, HFR 4 0 16
Percent Heavy Vehicles 3 3 3
Percent Grade (%) -5 3
Flared Approach: Exists?/Storage No / /
Lanes . 0 1 0
Configuration LTR
Delay, Queue Length, and Level of Service
‘Approach -EB WB Northbound Southbound
Movemant 1 4 | 7 8 9 | 10 11 12
Lane Config LT | ILTR !
v {(wvph) 12 20
Cim) (vph) 863 409
v/c 0.01 0.05
85% gueue length 0.04 0.15
Control Delay 8.8 ) 14.3
08 A, B
Approach Delay 4.3

Approach LOS ' B




HCS2000

Phone:
E-Mail:

Analyst:

Agency/Co.:

Date Performed:
Analysis Time Period:

Intersection:
Jurisdiction:

Units: U. §. Customary
Analysis Year:

Project ID: Route 40

Bast/West Street:
North/South Street:
Tntersection Crientati

: Unsignalized Intersections Release 4.1d

Fax:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

TR

McMillen Engineering
10/2/2005

Weekday PM Base

. Route 40/ Marker Road

2006 . )

and Marker/Propcosed Main Driveway
Route 40
Marker Road
on: EW Study pericd (hrs):

Vehicle Volumes and Adjustments

0.

25

Major Street Movements

/olume )

' Peak-Hour Factor, PHF
Peak-15 Minute Volume
Hourly Flow Rate, HFR
Percent Heavy Vehicles
Median Type/Storage

RT Channelized?

Lanes

Configuration
Upstream Signal?

Minor Street Movements

Volume

Peak Hour Factor, PHF
Peak~15 Minute Volume
Hourly Flow Rate, HFR
Percent Heavy Vehicles
Percent Grade (%)
Flared Approach:
RT Channelized?
L.anes
Configuration

Exis

1 2 3 4 5 -6
L T R I T R
564 g - o 414

0.94 0.67 0.50 0.94
150 3 3 110
600 11 12 440
- — 3 J— J—
Undivided /
1 0 0 1
TR LT
No No
7 8 9 i0 11 12
L T R L T R
3 0 10
0.75 0.50 0.62
1 c 4
4 ] la
3 3 3
-5 3
ts?/Storage No /
0] 1 0
LTR

Pedestrian Volumes and Adjustments

. Movements

13 14 15 lé

Flow {ped/hr)

0 0] 0 o



Lane Width (ff) _ 12. 12
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0

Upstream Signal Data

Prog. 5at Arrival Green Cycle Prog. Distance
Flow Flow  Type Time Length Speed to Signal
vph vph sec sec mph feet

52 Left-Turn
Through

85 Leff-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2 Movement 5
Shared 1ln volume, major th vehicles: 440
Shared in volume, major rt vehicles: 0
Sat flow rate, major th vehicles: 1800
Sat flow rate, major rt vehicles: ' : 1.800.
Number of major street through lanes: 1

Worksheet 4-Critical Gap and Follow-up Time Calculation

Critical Gap Calculation

Movement 1 4 7 8 g 10 11 12
L L L T R L T R
t (c,base) 4.1 7.1 6.5 6.2
t(c,hv) 1.00 1.00 1..00 1.00 1.00 1.00 1.00 1.00
P{hv) 3 3 3 3
t(c,qg) : 0.20 0.20 0.10 0.20 0.20 0.10
Grade/100 -0.05 -0.05 -0.05 0.03 0.03 0.03
£(3,1t) . 0.00 0.70 $.00 0.00
t(c,T): 1l-stage 0.00 0.00 0.00 0.00 0.00 0.00 g.00 4.0¢
2-stage 0.00 0.00 1.00 1.00 0.00 1.60 1.00 0.00
t(c) l-stage 4.1 6.4 5.5 6.2
2-stage
Follow-Up Time Calculations
Movement 1 4 7 8 ] 10 11 12
L L L T R L T R
t (f, base) 2.20 3.50 4.00 3.30
t (£, HV) 0.90 0.90 0.90 0.90 0.90 0.90 ¢.3%0 0.90
P {HV) 3 3 3 3
ti{f) 2.2 3:5 4.0 3.3

Worksheet 5-Effect of Upstream Signals

.-Dmputation 1-Queue Clearance Time at Upstream Signal
Movement 2 Movement 5

Vi{t) Vi{l,prot) V(tC} Vi{l,prot)

V prog



Total Saturation Flow Rate, s (voh)
Arrival Type
Effective Green, gy (sec)
Cycle Length, C (sec)

. Rp (from Exhibit 16-11)

©  Proportion vehicles arriving con green P

g(ql;
g (g2}
g{a)

Computétion 2-Proportion of TWSC Intersection Time blocked
Movement 2 Movement 5

v(t) V({l,prot) V{t) V(l,prot!

-alpha

beta

Travel time, t{a) (sec)

Smoothing FPactor, F

Proportion of conflicting flow, £

Max platooned flow, V{c,max}

Min platooned flow, Vi(c,min)

Duration of blocked period, t{p)

Proportion time blocked, p 0.000 0.000

Computation 3-Platoon Event Periods Result

p(2) 0.000
p{3)} - 0.000
p {dom)

~ p{subo)
. ~onstrained or unconstrained?

Proportion ) )

unblocked {1) (2} {3)
for minor Single-stage Two—-Stage Procass
movements, p(x) Process Stage I Stage 11

p{1l)
b(d)
p(7}
p{8)
p(9)
p{1lC)
p({ll)
p{l2)

Computation 4 and 5
Single-Stage Process
Movement 1

=%
]
o
el
=
o
—
o
e
[y

V c,x 611 i070 107¢ 606

Two—-Stage Process



Stagel Stage2 Stagel Stage? Stagel Stage2 Stagel Stag

vVic,x}

| s 1500 1500
‘I' P(x)

J(c,u,x)

Clr,x)’
C{plat, x)

Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 iz
Conflicting Flows ) 606
Potential Capacity 496
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 4986
Probability of gueue free 5t. 0.97 1.00
Step 2: LT from Major St. 4 1
Conflicting Flows 611
Potential Capacity 963
Pedestrian Impedance Factor 1.00 i.00
Movement Capacity 963
Probability of Queune free 5t. 0.89 1.00
Maj L-Shared Prob Q free St. .98

. Step 3: TE from Minor St. 8 ‘ 11
Conflicting Flows _ 1070
Potential Capacity 221
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.98 0.98
Movement Capacity 217

, Probability of Gueue free 5t. 1.00 1.00
Step 4: LT from Minor 3t. 7 10
Conflicting Flows 1070
Potential Capacity 244
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.98
Maj. L, Min T Adj. Imp Factor. 0.99
Cap. Adj. factor due to Impeding mvmnt 0.99 0.96
Movement Capacity 241

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St. 8 11

Part 1 - Firsit Stage
Conflicting Flows
y o Jtential Capacity
0 Pedestrian Impedance Factor
Cap. Adj. factor due to Impeding mvmnt
Movement Capacity
Probability of Queue free St.



Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance. Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

1070
221
1.00
0.98
217

.00
.98

O =

Result for 2 stage process:

a .

y

ct

Srobability ¢f Queue free St.

217
1.00

Step 4: LT from Minor S5i.

Part 1 -- First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. &dj. factor due to Impeding mvmnt
.Movement Capacity

Part 2 -~ Second Stage

conflicting Flows

Potential Cavpacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Maj. L, Min T Impedance factor

Maj. L, Min T Adj. Imp Factor.

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

1070
244
1.00

0.9%
241

1.00
0.98
0.99
0.986

Results for Two-stage process:
a

Yy
c t-

241

Worksheet 8-Shared Lane Calculatiqns

Movement

volume (vph) 2

Movement Capacity (vph) 281

Shared Lane Capacity (vph)

0 16
217 496
409




Worksheet 9-Computation ¢f Effect of Flared Minor Street Approaches

Movement

7
53

8 9 10 11
T R L T

C sep

Volume

Delay

Q sep

Q sep +1

round- (Qsep +1)

241 217 456

4

0 16

n max
C sh

S5UM C sep
n

C act

409

Worksheet 10-Delay, Queue Length, and Level of Service

Movement
Lane Config

1 4 7
LT

8 2 190 11
LTR

v (vph)

C(m) ({vph)

v/e

95% gueue length
Control Delay
~03

approach bDelay
Approach 1L0S

12
963
G.01
0.04
8.8
A

20
409
.05
0.15
14.3
B
14.3
B

Worksheet 1l-Shared Major LT Impedance

and Delay

Movement 2 Mov

ement 5

p{oj)
v{il), Volume for
v({(i2), Volume for
s(il), Saturation
s(i2), Saturation
P*{07j)

stream 2 or 5
stream 3, or 6

1.00

flow rate for stream 2 or 5
flow rate for stream 3 or 6

d(M,LT), Delay for stream 1 or 4
N, Number of major street through lanes
d(rank,1l) Delay for stream 2 or 5

0.99
440
0
1800
1800
0.%8
8.8
1
0.1




HCS2000: Unsignalized Intersections Release 4.1d

TWO-WAY STOP CONTRCOL SUMMARY

. Analyst: TR
Agency/Co.: McMillen Engineering
Date Periormed: 10/2/2005
Analysis Time Period: Saturday Base
-Intersection: Route 40/ Marker Road

Jurisdiction:
Units: U. 5. Customary

Analysis Year: 2006

Project ID: Route 40 and Marker/Proposed Main Driveway

Rast/West Street: Route 40

North/South Street: Marker Road

Interseciion Orientation: EW study period (hrs): 0.25

Vehicle vVolumes and Adjustments

Major Street: Approach Eastbound Westbound
Movement 1 2 3 4 5 6
1 T R [ L T -R
Volume 552 3 5 409
Peak-Hour Factor, PHF 0.80 0.75 0.62 0.87
Hourly Flow Rate, HFR 689 4 8 470
Percent Heavy Vehicles -~ - 3 -- --
Median Type/Storage Undivided /
RT Channelized?
‘Lanes 1 0 0 1
Configuration TR LT
. “IJpstream Signal? ' No No
Minor Street: Approach Northbound Southbound
Movement 7 8 9 1 10 11 12
L T R | L T R
Volume 4 0 5
Peak Hour Factor, PHF 1.00 0.50 0.42
Eourly Flow Rate, HFR 4 0 11
Percent Heavy Vehicles 3 3 3-
Percent Grade (%) . -5 3
Flared Approach: FExists?/Storage No / : /
Lanes 0 1 0
Configuration LTR
Delay, Queue Length, and Level of Service
Approach EB WB Northbhound Southbound
Movement 1 4 |7 8 9 | 10 11 12
Lane Config LT | LTR ;
v (vph) 8 15
C(m} (vph) ' 898 341
v/c 0.01 0.04
95% gueue length 0.03 0.14
_ Control Delay 9.0 16.0
: a5 A C
OApproach Delay 16.0
Approach LOS C




HCS2000: Unsignalized Intersections Release 4.1d

Phone:
E-Mail:

Fax:

TWO-WAY STOP CONTROL (TWSC} ANALYSIS

Analyst:

" Agency/Co.:
Date Performed:
Analysis Time Period:
Intersection:
Jurisdiction:
Units: U. $. Customary
Analysis Year:
Project ID:
East/West Street:
North/Scuth Street:
Intersection Orientati

TR

McMillen Engineering
10/2/2005

Saturday Base

Route 40/ Marker Road .

2006

Route 40 and Marker/Proposed Main Driveway

Route 40
Marker Road
on: EW

Vehicle Volumes and Adjustments

Study period (hrs):

.25

Major Street Movements 1 2 3 4 3 &
' L T R L T R
. volume 552 3 5 409
Peak-Hour Factor, PHF 0.80 0.75 0.62 0.87
Peak-15 Minute Volume 172 1 2 "118
Yourly Flow Rate, HFR 689 4 8 470
Percent Heavy Vehicles -= - 3 -- --
Median Type/Storage Undivided /
RT Channelized?
Lanes 1 0 0 1
Confiquration TR
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12
L T R L T R
Volume ! 0 5
Peak Hour Factor, PHF 1.00 0.50 0.42
Peak-15 Minute Volume 1 0 3
Hourly Flow Rate, HFR 4 0 11
Percent Heavy Vehicles 3 3 3
Percent Grade (%) -5 3
Flared Approach: Exists?/Storage No /
RT Channelized?
Lanes ¢ 1 G
Configuration LTR

{

Pedestrian Volumes and Adjustments

0 Movements

13 . 14 15 16

Flow {ped/hr)

0 0 0 0



Lane Width (ft)
Walking Speed (ft/sec)
Percent Blockage

Upstream Signal Data

Sat Arrival  Green Cycle
Flow Type Time Length
vph , sec sec

Prog. Distance
Speed to Signal
mph feet

Prog.
Flow
vph
32 Left-Turn
Through
55 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared ln veolume, major th vehicles: 270
Shared 1n velume, major rt vehicles: 0
Sat flow rate, major th vehicles: 1800
Sat flow rate, major rt vehicles: 1800
Number of major street through lanes: 1
Worksheet 4-Critical Gap and Follow-up Time Calculation
Critical Gap Calculation )
Movement 1 I 8 g 10 11 12

L L L T R L T R
t{c,base) 4.1 7.1 6.5 6.2
t{c,hv) 1.00 1.00 1.00 1.00 1.60 1.00 1.00 1.00
P (hv} 3 3 3 3
ti{c,g) 0.20 0.20 ¢.10 0.20 0.20 0.10
Grade/100 -0.05 -0.05 -0.05 0.03 0.03 0.03
t{3,1t) 0.00 0.70 0.00 0.00
t{c,T): l-stage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2-stage 0.00 9.00 1.00 1.00 0.00 1.00 1.00 0.00
t{c) l1-stage 4.1 6.4 6.5 6.2
2-stage

Follow-Up Time Calculations
Movement 1 4 7 8 9 10 11 12

L 1N L T R L T R
t(f, base) 2.20 3.30 4.00 3.30
E(£,HV) .90 0.90 0.90 0.90 0.90 0.90 .90 0.20
P{HV) 3 3 3 3
t{f} 2.2 3.5 1.0 3.3

Worksheet 5-Effect of Upstream Signals

omputation l1-Queue Clearance Time at Upstream Signal

Movement 2
v{t) V(l,prot)

Movement 5
vi{t) V{l,prot)

V prog



Total Saturation Flow Rate, s
Arrival Type

Effective Green, g {sec)
Cycle Length, C (sec)

Rp (from Exhibit 16-11)

(vph)

Proportion vehicles arriving on green P

aiql)
g(g2)
gl{q}

Computation 2-Proportion of TWSC Intersection Time

blocked
Movement 2

V{t) V(l,prot} vit)

Movement 5
V(l,prot)

alpha

beta

Travel time, t(a) (sec)
Smoothing Factor, F

Proportion of conflicting flow,

Max platocned flow, V(c,max)
Min platooned flow, V(c,min)

buration of blocked period, t(p)

Proportion time blccked, p

£

0.000

0.000

Computation 3-Platoon Event Periods

Result

p(2)

p{5) -

p {dom)

p {subo)

Tonstrained cor unconstrained?

0.000
0.000

Proportion
unblocked (1)
for minor

movements, p(x)

Single-stage
Process

(2} (3)
Two~Stage Process
Stage I Stage II

p(l)
p{d)
o7}
p{8)
p (9}
p(10)
p{ll)
pi{l2)

Computation 4 and 5
Single-Stage Process
Movement 1

V ¢, %

s

Px

VvV c,u,x

r,x
v plat,x

Two-3tage Process



Stagel Stage? -Stagel Stage? Stagel Stage2 Stagel Stag

Vic, x}
5 1500 1500

P{x)
V{c,u,x)

Cir,x)
Ciplat,; x)

Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12
Conflicting Flows ) 691

Potential Capacity 443

Pedestrian Impedance Factor 1.00 1.00
Mcevement Capacity 443

Probability of Queue free St. 0.98 1.00
Step 2: LT from Major St. 4 1
Conflicting Flows 693

Potential Capacity 838 .
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 898

Probability of Queue free St. 0.99 1.00
Maj L-Shared Prob Q free St. 0.8¢8

Step 3: TH from Minor St. 8 11
Conflicting Flows 1177

Potential Capacity : : 191

Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.99 0.89
Movement Capacity 189

Probability of Queue free 5t. 1.00 1.00
Step 4: LT from Minor St. 7 10
Conflicting Flows 1177

Potential Capacity 211

Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.99
Maj. L, Min T Adj. Imp Factor. 0.99
Cap. Adj. factor due to Impeding mvmnt 0.9% 0.97
Movement Capacity . © 209

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance
Step 3: TH from Minor St. 8 11

Part 1 - First Stage

~Conflicting Flows

otential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free 5t.



Part 2 - Second Stage

Conflicting Flows

Pstential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

1137
1983
1.00
0.89
189

[y

.00

Result for 2 stage process:

a

Y

ct

Probability of Queue free 5t.

189
1.00

Step 4: LT from Minor St.

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capsacity

Part 3 - Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Maj. L, Min T Impedance factor

Maj. L, Min T Adj}. Imp Factor.

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

1177
211
1.00

0.99
209

1.00
0.99%
0.89
0.97

Results for Two-stage process:
a

Y
ct

209

Worksheet 8-Shared Lane Calculations

Movement

7
L

8
T

9
R . L

volume (vph) a

Shared Lane Capacity (vph)

Movement Capacity (vph) é09

189
341

11
443




Worksheet 9—Computation of Effect of Flared Minor Street Approaches

d(rank,1) Delay for stream 2 or 5

Movement 7 8 9 10 11 12

L T R L T R
C sep ' 209 1883 £43
Volume : 4 0 13
Delay
2 sep
Q sep +1
round {Qsep +1)
n max

- C sh 341
SUM C sep
_'n_ -
C act
Worksheet 1(0-Delay, Queue Length, and Level of Service
Movement 1 4 7 8 S 10 11 1z
Lane Config LT LTR
v (vph) 8 i5
C(m) (voh) 898 341
v/c 0.01 0.04
$5% queue length 0.03 0.14
Control Delay 2.0 16.4
oS A C
Approach Delay 16.0
Appreach LOS . c
Worksheet 1l-Shared Major LT Impedance and Delay
Movement 2 Movement 5
ploj) 1.00 0.99
v(il), Volume for stream 2 or 5 470
v{i2), Volums for stream 3 or 6 0
s{il), Saturation flow rate for stream 2 or 5 1800
s(i2), Saturation flow rate for stream 3 or 6 1800
2*(03) 0.99
¢ (M,LT), Delay for stream 1 or 4 9.0
N, Number of major street through lanes 1
0.1




HCS52000: Unsignalized Intersections Release 4.1d

TWO-WAY STOP CONTROL SUMMARY

. Analyst: TR

Agency/Co.: McMillen Engineering

Date Performed: 10/2/2005

Analysis Time Period: Weekday PM Base

Intersection: Route 40/Smith School Ese Road

Jurisdicticn:
Units: U. 5. Customary

Analysis Year: 2006

Project ID: Route 40 and 3mith School House Road Intersection
East/West Street: Route 40

North/South Street: Dinner Bell Road

Intersection Orientation: EW . Study peried (hrs}: 0.25

Vehicle Volumes and Adjustments

Major Street: Appreach Eastbound Westbound
Movement 1 2 3 | 4 5 6
L T R I L T R
Volume le 558 394 8
Peak~Hour Factor, PHF 0.67 0.94 0.94 0.67
Hourly Flow Rate, HFR 23 593 419 i1
Percent Heavy Vehicles 3 -- - -- --
Median Type/Storage Undivided / '
RT Channelized?
Lanes 0 1 i 0
Configuration LT TR
. Jpstream Signal? - No No
Minor Street: Approach Northbound Southbound
Movement 7 8 9 | 10 11 12
' L T R I L T R
Volume ' 12 ¢ 26
Peak Hour Factor, PHF 0.7s 0.38 Q.93
Hourly Flow Rate, HFR 16 0 27
Percent Heavy Vehicles 3 3 3
Percent Grade (%) 10
Flared Approach: Exists?/Storage / No /
Lanes ' 0 1 0
Configuration , LTR
Delay, Queue Length, and Level of Service
Approach EB WB Northbound Southbound
Movement 1 4 |7 8 9 [ 10 11 12
Lane Config LT | | LTR
v {vph) 23 43
C{m) {(vph) 1124 392
v/c 0.02 0.11
$5% queue length 0.06 0.37
. Control Delay 8.3 15.3
05 A C

0 Approach Delay 15.3
; Approach LOS c




HCS2000: Unsignalized Intersections Release 4.1d

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL(TWSC) ANALYSIS

Analyst: TR
Agency/Co.: McMillen Engineering
Date Performed: 10/2/2005
Bnalysis Time Pericd: Weekday PM Base
intersection: Route 40/Smith School Hse Road
Jurisdiction:
Units: U. S. Customary
Analysis Year: 2006
Project ID: Route 40 and Smith School House Road Intersection
Fast/West Strezet: Route 40
North/South Street: Dinner Bell Road
Intersection Orientation: EW Study period {(hrs): 0.25
Vehicle Volumes and Adjustments
Major Street Movements 1 2 3 4 5 6
- L T R L T R
0 volume 16 - 558 . 394 8
Peak-Hour Factor, PHF 0.67 0.94 ' 0.94 0.67
Peak-15 Minute Volume 6 148 105 3
Hourly Flow Rate, HFR 23 593 419 11
Percent Heavy Vehicles 3 - -= -- --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 1 0
Configuration ' LT TR
Upstream Signal? No No
Minor Street Movements 7 8 g 10 11 12
L T R L T R
Volume 12 0 26
Peak Hour Factor, PHF 0.75 0.38 0.83
Peakx-15 Minute Volume 1 0] 7
Hourly Flow Rate, HFR 16 0 27
Percent Heavy Vehicles 3 3 3
Percent Grade (%) 10
Flared Approach: Exists?/Storage / No
RT Channelized?
Lanes 0 1 0
Configuration LTR
0 Pedeslkrian Volumes and aAdjustments
Movements 13 14 15 16

Flow {ped/hz) i} 0 0 0



Lane Width (ft) 12.0 12
Walking Speed (ft/sec) 4.0 4,
Percent Blockage 0 0

Upstream Signal Date

Green
Time

Cycle
Length
sec

rog. Distance
Speed to Signal
mph feet

Prog. Sat  Arrival
Flow Flow Type
vph veh
52 Left-Turn
Through
35 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared 1ln velume, major th vehicles: 593

Shared 1ln volume, major rt vehicles: 0

Sat flow rate, major th vehicles: 1800

Sat flow rate, major rt vehicles: 1800
1

Number of major street through lanes:

Worksheet 4-Critical Gap and Follow-up Time Calculation

Critical Gap Calculaticn

. fovement 4 7 8 9 10 11 12
: L L T R L T R
t{c,base) 4.1 7.1 6.5 6.2
t{c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P(hv) ) 3 3 3 3
t{c,qg) D.20 0.20 ¢.10 0.290 0.20 0.10¢
Grade/100C 0.10 0.10 0.10
t(3,1t) 0.00 0.70 0.00 0.00
t{¢c,T): 1l-stage 0.00 g.00 Q.00 0.00 0.00 0.00 .00 0.00
2-stdge 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
t(c) l1-stage 4.1 6.4 6.6 5.2
2-stage
Follow-~Up Time Calculations
Movement 4 7 8 9 10 11 12
i L T R L T R
't (f,base) 2.20 . 3.50 24.00  3.30
t{f,HV) 0.90 0.90 0.90 0.940 0.90 0,80 0.90 0.90
P (HV) 3 3 3 3
t{f) 2.2 3.5 4.0 3.3

Worksheet 5-Effect

of Upstream Signals

omputation l-Queue Clearance Time ai Upstream Signal
' Movement 2

vT)

V(l,prot)

Movement 5
VL) V(l,prot)

V prog



Total Saturation Flow Rate,
Arrival Type

Effective Green, g (sec)
Cycle Length, C [sec)

Rp {(from Exhibit 16-11}
Proportion vehicles arriving on green
g(ql) g

g{q2)

g(q)

s {vph)

n

oy

Cemputation 2-Propoeriion cof TWSC Intersection Time blocked

Movement 2

V(L) V{l,prot) V(L)

Movement 5

V(l,prot

alpha

beta

Travel time, t(a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, £
Max platooned flow, V(c,max)}

Min platooned flow, V{c,min) °
buration of blocked period, t(p)
Proportion time blocked, p

0.000

0.000

Computation 3-Platoon Event Periods

Result

pi{2)

r(53)

p {dom)

ri{subo)

Tonstrained or unconstrained?

0.000
0.000

Proporticn
unblocked
for minor
movements,

{1}
Single-stage

pix) Process

(2) {3)
Two-Stage Process
Stage I Stage II

p(l)
p(4)
p(7)
e {8)
p(9)
o (10}
p(1l)
p(12)

[

Computation 4 and 5
Single-Stage Process
Movement 1 4

10
R L

11 12
T R

V c,x 430
5
bPx

VvV c,u,x

1063

1063 424

r,x

.C plat, x

Two-5tage Process

11



Stagel Stage? Stagel Stage? 'Stagel Stage2 Stagel Stag

Vie,x}

. 5 1500
. P{x) .

YVi{ic,u,x)

1500

C{r,x)
Ciplat,x)

Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12
' Conflicting Flows 424
Potential Capacity 627
Pedestrian Impedance Factor : 1.00 1.00
Movement Capacity &27
Probability of Queue free 3%. 1.00 0.96
Step 2: LT from Major St. 4 1
Conflicting Flows 430
Potential Capacity 1124
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1124
Probability of Queue free St. ‘ 1.00 0.98
Maj L-Shared Prob ¢ free S5t. 0.97
. itep 3: TH from Minor St. ' 8 11
Conflicting Flows 1063
Potential Capacity 221
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.97 0.97
Movement Capacity 214
Probability of Queue free St. 1.00 1.60
Step 4: LT from Minor St. 7 10
Conflicting Flews ‘ 1563
Potential Capacity 245
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.97
Ma}. L, Min T Adj. Imp Factor. 0.98
Cap. Adj. factor due to Impeding mvmnt 0.93 0.98
240

Movement Capacity

Worksheeot 7-Computaticon of the Effect of Two-stadge Gap Acceptance

Step 3: TH from Minor St. 8 11

Part 1 - First Stage
“onfiicting Flows
otential Capacity

.Pedestrian Impedance Facteor

- Cap. Adj. factor due to Impeding mvmnt
Movement Capacity
Probability of Queue free St.



Part 2 - Second Stage
Conflicting Flows
Potential Capacity
. Pedestrian Impedance Factor
cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows

Potential -Capacity

Pedestrian Impedance Factor 1.00
Cap. Adj. factor due to Impeding mvmnt 0.97
Movement Capacity

1¢63
221
1.00
.97
214

Result for 2 stage process:
a

Y
214

Ct
Probability of Queus free S5t. 1.00 1.00

Step 4: LT from Minor St. 7 10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

‘art 2 - Second Stage
\ Jonflicting Flows
Potential Capacity
Pedestrian Impedance Factor
Cap. adj. factor due to Impeding mvmnt

Movement Capacity

Part 3 - Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor 1.00
Maj. L, Min T Impedance factor 0.97
Maj. L, Min T Adj. Imp Factor. 0.98
Cap. Adj. factor due to Impeding mvmnt 0.93
Movement Capacity

1063
245
1.00

.98
240

Results for Two-stage process:
a

y :
Ct 240

Worksheet 8-Shared Lane Calgulations

Movement

B~
-
o
=
=
ol

..Volume {(ph) 16 0 27
Movement Capacity ({(vph) 240 214 627

Shared Lane Capacity (vph)




Worksheet 9-Computation of Effect of Flared Minor Street Approaches

. Movement

9
R

10 11 12
L T R

240 214 62

C sep

Voliume 16 0 27

Delay

Q sep

Q sep +1

round (Qsep +1)

n max

C sh 392

SUM C sep

n

C act

Worksheet 10-Delay, Queue Length, and Level of Service

Movement 1 4 7 8 9 10 11 12

Lane Config LT LTR

v {vph) 23 43

C(m} (vph) 1124 392

v/c 0.02 0.11

95% queue length 0.0a 0.37

Control belay 8.3 15.3
0 08 A c

Approach Delay 15.3

Apprcocach LOS cC

Worksheet 1l1-Shared Major LT Impedance and Delay

Movement 2 Movement 5

p{o]) 0.98 1.00

v({il), Volume for stream 2 or 5 583

v{i2}, vVolume for stream 3 oxr 6 0

s(il), Saturation flow rate for stream 2 or 5 1800

5(i2), Saturation flow rate for stream 3 or 6 1800

P* (073} 0.97

d(M,LT), Delay for stream 1 or 4 8.3

N, Number of major street through lanes 1

d({rank,1} Delay for stream 2 or 5 0.3




HCS2000: Unsignalized Intersections Release 4.1d

TWO-WAY STOP CONTRCL SUMMARY

. Analyst: TR

Agency/Co. : McMillen Engineering
Date Performed: 10/2/2005
Analysis Time Period: Saturday Peak Base
Intersection: Route 40/Smith School Hse Road
Jurisdiction:
Units: U. S. Customary
Analysis Year: . 20086 4
Project ID: Route 40 and Smith School House Road Intersection
East/West Street: Route 40
North/South Street: Dinner Bell Road
Intersection Orientation: EW Study period (hrs): 0.25
Vehicle Volumes and Adjustments

Major Street: Approach Eastbound Westbound

Movement 1 2 3 P4 5 6

L T - R - T R
Volume 14 504 402 10
Peak~Hour Factor, PHF 0.50 0.87 G.87 0.50
Hourly Flow Rate, HFR 28 579 462 20
Percent Heavy Vehicles 3 -= -- -- --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 1 0
Configuration LT TR
0 ‘pstream Signal?. No No

Minor Street: Approach . Neorthbound Southbound

Movement 7 8 2 i 10 11 12

L T R I L T R

Volume 8 - 0 12
Peak Hour Factor, PHF ’ 0.40 0.38 0.60
Hourly Flow Rate, HFR 18 0 19
Percent Heavy Vehicles 3 3 3
Percent Grade (%) 10
Flared Appreoach: Exists?/Storage / No /
Lanes 0 1 0
Configuration LTR

belay, Queue Length, and Level of Service

Approach EB WB Northbound Southbound
Movement 1 4 | 7 8 g | 10 i1 12
Lane Config . LT i i LTR
v (vph) 28 38
C{m} (vph) 1075 325

v/c 0.03 0.12

95% queue length 0.08 0.39
~ontrol Delay 8.4 i7.5

05 A C

OApproach Delay 17.5
| Approach LOS C




HCS2000: Unsignalized Intersections Release 4.1d

Phone: Fax:
E-Mail:
TWO-WAY STOP CONTROL {TWSC) ANALYSIS
Bnalyst: TR
Agency/Co.: McMillen Engineering
Date Performed: 10/2/2005
Analysis Time Pericd: Saturday Peak Base
Intersection: Route 40/Smith School Hse Road

Jurisdiction:
Units: U. §. Customary

Analysis Year: 2006

Project ID: Route 40 and Smitih School House Road Intersection
East/West Street: Route 40

North/South Street: Dinner Bell Road

Intersection Orientation: EW Study period (hrs):

Vehicle Volumes and Adjustments

.25

Major S5treet Movements 1 2 3 4 5 6

L T R L T R
Yolume 14 504 ) 402 10
Peak-Hour Factor, PHE 0.50 0.87 0.87 0.50
Peak-15 Minute Volume 7 145 116 5
Hourly Flow Rate, HFR 28 579 462 20
Percent Heavy Vehicles 3 - -- - -
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 1 0
Configuration LT TR
Upstream Signal? No No
Minor Street Movements 7 8 S 10 i1 i2

L T R L T R
Volume 8 0 12
Peak Hour Factor, PHF 0.40 0.38 0.60
Peak-15 Minute Volume 5 0 5
Hourly Flow Rate, HFR 19 0 19
Percent Heavy Vehicles 3 3 3
Percent Grade (%) 10
Flared Approach: Exists?/Storage / No
RT Channelized?
Lanes 0 1 0
Configuration LTR

Pedestrian Volumes and Adjustments

Movements 13 14 1% 16

Flow (ped/hr) 0] 0 0 0



Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed [ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0 0

Upstream Signal Data

Prog. Sat Arxival Green Cycle Preg. Distance
Flow Flow Type Time Length Speed to Signal
vph vph sec sec mph feet

52 Left-Turn
Through

55 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2 Movement 5
Shared ln volume, major th vehicles: 579
Shared 1ln volume, major ri vehicles: 0
Sat flow rate, major th vehicles: 1800
Sat flow rate, major rt vehicles: 1800
Number of major street through lanes: 1

Worksheet 4-Critical Gap and Follow-up Time Calculation

Critical Gap Calculation

0 lovement 1 4 7 8 9 10 11 12
L L L T R L T R
t(c,base) 4.1 7.1 6.5 6.2
t{c,hv) 1.080 l.06 i1.00 1.C0 1.00 1.00 1.00 1.00
P(hv) 3 3 3 3
ti{c,qg) 0.20 0.20 0.10 0.20 .20 .10
Grade/100 0.10 0.10 0.10
t(3,1%) 0.00 0.70 0.00 0.00
t{c,T): 1-stage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Z2-stage 0.00 3.00 1.00 1.00 0.00 1.00 1.00 0.00
t(c) l-stage 4.1 6.4 6.6 6.2
2-stage
Follow-Up Time Calculations
Movement 1 4 7 8 9 10 1l iz
T L L T R L T R-
t (£, base) 2.20 3.50 4.00 3.30
T(E,HV) 0.90 0.90 0.90 0.90 0.90 .90 0.90 0.90
P {HV) 3 3 3 3
t(f) 2.2 3.5 4.0 3.3
Worksheet 5-Effect of Upstream Signals
. omputation 1-Queue Clearance Time at Ubstream Signal
0 Movement 2 Movement 5
vit) V(l,prot) V(&) V{l,prot)

V prog



Total Saturation Flow Rate, s (vph)
Arrival Type

‘ Effective Green, g (sec)
Cycle Length, C (sec)

. Rp {from Exhibit 16-11)
Proportion vehicles arriving on green P
g(ql)

g{g2)
gla)

Computation 2-Proportion of TWSC Intersection Time blocked
Movement 2 Movement 5

vt} Vi{l,orot) V(t) V(l,prot!

alpha

beta

Travel time, t(a) {sec)

Smoothing Factor, F

Proportion of conflicting flow, £
Max platooned flow, V(c,max)

Min platcooned. flow, V{c,min)
Duration of blocked period, L (p)

Proportion time blocked, p . 0.000 0.000
Computation 3-Platoon Zvent Periods Result

52 . 0.000

p(3) ¢.000

p (dom)

D {subo)

'0 ‘onstrained or unconstrained?

Proportion

unblocked . (1) (2) {3)
for minor Single-stage Two-Stage Process
movements, p(x) Process Stage I Stage II

p{l}
p{4)
o7}
p(8)
p(9)
p(lC)
p(ll1)
p(12)

Computation 4 and 5
Single-Stage Process

Movement i 4 7 8 9 10 11 i2
L L L T R 1 T R

V c,x 482 1107 1107 47z

s

Px

V cru,x

. ¢

'OC plat,x

Two-Stage Process




Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage

Vic, x)
s 1500 1500
P{x)
Vic,u, x)
C(r,x)
Ciplat, x)
Worksheet 6-Impedance and Capacity Equations
Step 1: RT from Minor St. 9 12
Conflicting Flows 472
Potential Capacity 589
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity _ 589
Probability of Queue free St. 1.06 0.87
Step 2: LT from Major St. 4 1
Conflicting Flows 482
Potential Capacity 1075
Pedestrian Impedance Factor i.00 1.00
Movement Capacity - 1075
Probability of Queue free St. 1.00 0.97
Maj L-Shared Pxob Q free St. 0.96
3tep 3: TH from Minor St. g 11
Conflicting Flows 1107
Potential Capacity 208
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.95 0.9%96
Movement Capacity ) 200
Probability of Queue free St. 1.00 1.00
Step 4: LT from Minor St. 7 10
Conflicting Flows 1107
Potential Capacity 230
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.96
Maj. L, Min T Adj. Imp Factor. 0.97
Cap. Adj. factor due to Impeding mvmnt 0.94 0.97
Movement Capacity 224
Worksheet 7~Computation of the Effect of Two-stage Gap Acceptance

8 11

Step 3: TH from Minor St.

Part 1 - First Stage
~onflicting Flows
otential Cavacity
Pedestrian Impedance Factor
Cap. Adj. factor due to Impeding mvmnt
Movement Capacity
Probability of Queue free St.



Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage
Conflicting Flows

Potential Capacity
Pedestrian Impedance Factor i.
Cap. Adj. factor due to Impeding mvmnt 0.96
Movement Capacity

1107
208
1.00
0.%86
200

Result for Z stage process:
a

Y
c t .
Probability of Queue free $t. 1.00

200
1.00

Step 4: LT from Minor St. 7

10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

’art 2 - Second Stage

Conflicting Flows ~

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Maj. L, Min T Impedance fictor

Maj. L, Min T Adj. Imp Factor. '
Cap. Adj. factor due to Impeding mvmnt
Movement Czpacity

:00
.26
.97
.94

OGO

1107
230
1.00

0.97
224

Resulits for Two-stage process:
a
Yy
ct

224

Worksheet 8-Shared Lane Calculations

Movement . 7 8 9

Volume (vph}
Movement Capacity {(vph)
Shared Lane Capacity (vph)

i9
58




Worksheet 9-Computation of Effect of Flared Minor Street Approaches

Movement 9 10 11 iz
R L T F
C sep 224 200 54
Volume i8 G 1¢
Delay
Q sep
Q sep +1
round {Qsep +1)
n max
C sh 325
SUM C sep
n
C act
Worksheet 10-Delay, Queue Length, and Level of Service
Movement 1 4 7 8 9 10 11 12
Lane Config LT LTR
v (vph) 28 38
C(m) {vph) 1075 - 325
v/c 0.03 0.12
95% gueue length 0.08 0.39
Control Delay 8.4 17.5
08 A C
17.5

Approach Delay
Approach LOS

Worksheet 11-Shared Major LT Impedance and Delay

Movement 2

Movement 5

p(oj) 0.97
v(il}, Volume for stream 2 or 5 579
v(i2), Volume for stream 3 or & Q
s{il), Saturation flow rate for stream 2 or 5 1800
5{12), Saturation flow rate for stream 3 or & 1800
P* {07} 0.96
d(M,LT), Delay for stream 1 oxr 4 8.4
N, Number of major strest through lanes i
0.3

d(rank, 1)

Delay for stream 2 or &

1.00




0

'0
-t

HCS2000: Unsignalized Intersections Release 4.1d

TWO-WAY STOP CONTROL SUMMARY

Analyst: TR

Agency/Co.: McMillen Engineering

Date Performed: i0/2/2005

Analysis Time Period: Weekday PM Base
Intersection: Route 40/ Dinner Bell Road

Jurisdiction:
Units: U. S. Customary

Analyvsis Year: 2000
Project ID: Route 40 and Dinnar Bell Road Intersection
East/West Street: Route 40
North/South Street: Dinner Bell Road
Intersection Orientation: EW Study period (hrs): 0.25
Vehicle Volumes and Adjustments
Major Street: Approach Eastbound Westbound
Movement 1 2 3 ] 4 5 6
' L T R | L T R
Volume 26 508 47 14 360 38
Peak-~Hour Factor, PHF 0.81 0.584 0.78 0.58 G.94 0.7¢
Hourly Flow Rate, HFR ] a2 540 60 24 382 48
Percent Heavy Vehicles 3 -- -- 3 ~- -
Median Type/Storage Undivided /
RT Channelized? ’
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Jpstream -Signal? No No
Minor Street: Approach Northbound Southbound .
Movement 7 8 9 | 10 11 12
L T R [ L T R
Volume 26 7 i6 36 3 15
Peak Hour Factor, PHF 0D.81 0.58 0.67 0.75 0.38 0.63
Hourly Flow Rate, HFR 32 12 23 48 7 23
Percent Heavy Vehicles 3 3 3 3 3 3
Percent. Grade (%} -4 3
Flared Approach: Exists?/Storage No / No
Lanes 0 1 ] 0 1 o
Configuration LTR LTR
Delay, Queue Length, and Level of Service
Approach EB [[:! Northbound Southbound
Movement i 4 | 7 8 9 | 10 11 i
Lane Config LTR LTR | LTR J LTR
v (vph) 32 24 67 78
C{m} (wvph) 1124 972 224 210
v/c 0.03 0.02 0.30 0.37
95% gueue length 0.08% 0.08 1.21 1.61
~cntrol Delay 8.3 8.8 27.8 31.9
0S8 A a D D
Approach Delay 27.8 31.9
D

Approach LOS ¥




HCS2900

: Unsignalized Intersections Release 4.1d

Fax:

Phone:
E-Mail:
TWO-WAY STOFP CONTROL (TWSC) ANALYSIS
Analyst: . TR
Agency/Co.: McMillen Engineering
Date Performed: 10/2/2005.

Analysis Tine Period:
Intersection:
Jurisdiction:
Units: U. S.
&nalysis Year:

Project ID: Route 40
Fast/West Street:
North/South Street:
Intersection Orientati

Customary

Weekday PM Base
Route 40/ Dinner Bell Road

Major Street Movements

‘Volume

Peak—-Hour Factor, PHF
Peak—-15 Minute Volume
Hourly Flew Rate, HFR
Percent Heavy Vehicles
Median Type/Storage

RT Channelized?

Lanes

Configuration
Upstream Signal?

Minor Street Movements

Volume

Peak Hour Factor, PHF
Peak-15 Minute Volume
Hourly Flow Rate, HFR
Percent Heavy Vehicles
Percent Grade (%)
Flared Approach:
RT Channelized?
Lanes
Configuration

Exis

2006
and Dinner Bell Road Intersection
Route 40
Dinner Bell Road
on: EW Study period (hrs): .25
Vehicle Volumes and Adjustments
1 2 3 4 5 6
L T R L T R
26 508 47 14 260 38
0.81 0.94 0.78 0.58 0.%4 0.79
8 135 15 6 96 12
32 540 60 24 382 48
3 - . - 3 - -
Undivided /
0 1 0 E] 1 0
LTR LTR
No No
7 8 9 10 11 12
L T R L T R
26 7 16 36 3 i5
0.81 0.58 0.67 0.75 .38 0.63
8 3 5 12 2 6
32 12 23 48 7 23
3 3 3 3 3 3
-4 3
ts?/3torage No / No
0 1 0 0 1 C
LTR LTR

Pedestrian Volumes and Adjustments

Movements

13 14 i5 1e

Flow {ped/hr)

0 0 0 ¢



Lane Width (ft) 12.0 12.
Walking Speed (ft/sec) - 4.0 4.
Percent Blockage 0 g

Upstream Signal Data
Green Cycle

Time Length

sec

Prog. Distance
Speed to Signal
mph feet

Prog. sat Arrival
Flow Flow Type
vph vph sac
32 Left-Turn
Through
55 ZLeft-Turn
Through

Worksheet 3-Data for Computing Bffect of Delay te Major Street Vehicles

Movement 2

Movement 5

Shared ln volume, major th vehicles: 540 382
Shared ln volume, major rit vehicles: 60 - 48
Sat flow rate, major th vehicles: 1800 1800
Sat flow rate, major rt vehicles: 18040 1800
Number of major street through lanes: 1 1
Worksheet 4-Critical Gap and Follow-up Time Calculation
Critical Gap Calculation
lovement 1 4 7 B 9 10 11 1z

L L i T R L T R
t {c,base) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
t{c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P (hv) 3 3 3 3 3 3 3 3
ti{c,qg) 0.20 0.20 0.10 0.20 0.20 0.10
Grade/100 ~-0.04 -0.04 -0.04 0.03 0.03 0.03
£E(3,1t) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
t{c,T}): 1l-stage 0.0C 0.00 D.00 0.00 0.00 0.00 0.00 0.00

2-stage 0.00 .00 1.00 1.00 ¢.00 1.00 1.00 0.0¢
tic) l-stage 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
2-stage

Follow-Up Time Calculations
Movement 1 4 7 8 g ip 11 12

L L L T R L T R
L{f,base) 2.20 2.20 3.50 4.00 3.30 3.50 4,00 3.30
t(f,HV) 0.906 0.5%0 0.90 0.90 0.90 0.90 0.90 0.90
P (HV) 3 3 3 3 3 3 3 3
t(f) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
Worksheet 5-Effect of Upstream Signals
omputation 1-Queue Clearance Time at Upstream Signal

Movement 2 Movement 5
Vit) V(1l,prot} V{t) V{l,prot]

V prog



Total Saturation Flow Rate, s {vph)
Arrival Type

Effective Green, g (sec}

Cycle Length, C (sec)

Rp {from Exhibit 16~11)

Proportion vehicles arriving on green P
g(ql)}

g(a2)

a(q)

Computation 2-Proportion of TWSC Intersection Time Dblocked
Movement 2 Movement 5

Vi{t) V{l,prot) VI(t) V(l,prot

alpha

beta

Travel time, t(z} (sec)

Smoothing Factor, F

Proportion of conflicting flow, f
Max platooned flow, V{c,max)

Min platooned flow, V{c,min)

Duration of blocked period, t{p)}
Proportion time Dlocked, p ' 0.000 0.000

Computation 3-Platoon Event Periods Result

p{2} 0.000
p(5) 0.000
p (dom)

o (subo)

Tenstrained or unconstrained?

Proportion

unblocked (1) (2} {(3)
for minor Single-stage Two-5tage Process
movements, p(x) Process Stage I Stage II

p{i)
p(4)
p{7)
p(8)
pi3)
pi(10)
p(1l)
p(l12}

Computation 4 and 5

Single-Stage Process

Movement 1 4 7 8 9 10 11 12
’ L L L T R L T R

vV c,x 430 600 1183 1112 570 1106 1118 40

S
Px
V c,u,x

r,X

C plat, x

Two-Stage Process



Stagel Stage2 Stagel Stage2 Stagel Stage?2 Stagel S5Stac

Vi{c, %)

s 1500 1500 1500
P(x)

Vic,u,x)

150C

C{r,x)
Clplat,x)

Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12
Conflicting Flows 570 406
Potential Capacity 519 643
Pedestrian Impedance Factor . 1,00 1.00C
Movement Capacity 519 , 643
Probability of Queue free St. 0.9%6 0.96
Step 2: LT from Major St. 4 1
Conflicting Flows 600 430
Potential Capacity 972 1124
Pedestrian Impedance Factor 1.00 : 1.00
Movement Capacity : 972 1124
Propability of Queue free St. © 0.98 0.97
Maj L-Shared Prob Q free St. J.97 3.56
0 Step 3: TH from Minor St. 8 11
Conflicting Flows 1112 1118
Potential Capacity ' 208 206
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.93 0.93
. Movement Capacity 183 121
Probability of Queue free S3t. .54 0.986
Step 4: LT frem Minor St. 7 10
Conflicting Flows 1103 ’ 1106
Potential Capacity 188 187
Pedestrian Impecance Factor 1.00 1.00
Maj. L, Min T Impedance factox 0.89 0.87
Maj. L, Min T Adj. Imp Factor. 0.92 0.90
Cap. Adj. factor due to Impeding mvmnt 0.88 0.86
Movement Capacity 166 161

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St. B 11

Part 1 - First Stage
- Tonflicting Flows

. otential Capacity
0Pedestrian Impedance Factor
: Cap. Adj. factor due to Impeding mvmnt

Movement Capacity
Probability of Queue free St.



Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due teo Impeding mvmnt
Movement Capacity’

Part 3 - Single Stage

Y

i

Conflicting Flows 1112 1118

Potential Capacity 208 206

Pedestrian Impedance Factor 1.00 1.00

Cap. Adj. factor due to Impeding mvmnt 0.93 0.93

Movement Capacity 193 191

Result for 2 stage process:

a

Ct 1583 1381

Probability of Queue free §t. 0.94 0.96

Step 4: LT from Minor St. 7 10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvint

Movement Capacity

2art 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor ]

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 3 - Single S3tage

Conflicting Flows 1103 1106

Potential Capacity 188 187

Pedestrian Impedance Factor 1.00 1.00

Maj. L, Min T Impedance factor 0.89 0.87

Maj. L, Min T Adj. Imp Factor. 0.92 0.90

Cap. Adj. factor due to Impeding mvmnt 0.88 0.86

Movement Capacity 166 161

Results for Two-stage process:

a

y

Ct 166 161

Worksheet B8-Shared Lane Calculations

Movement 7 8 9 10 It 12
L T R L T R

Volume {vph) - 32 12 23 48 7 23

Movement Capacity (vph) i66 193 51¢ 161 191 64

224 210

Shared Lane Capacity ({vph)




Worksheet 9-Computation of Effect of Flared Minor

Street Approaches

Movement |

7
L

8
T

) 10
R L

C sep

Volume

Delay

Q sep

Q sep +1 °
round (Qsep +1)

166

32

193
12

519
23 48

Il max

C sh

suM C sep
n

C act

224

Worksheet 10-Delay,

Queue Length,

and Level of Service

Movement
Lane Config

1 4
LTR LTR

=

8
LTR

9 10

11 12
LTR

v (vpn)
C{m} (vph)
v/c -

95% queue length

Control Delay
08

Approach Delay
Approach LOS

32 24
1124 972
.03 0.02
0.69 0.08
8.3 8.8
A A

67

224

0.30

1.21

27.8
D

27.8
D

78
210
0.37
1.61
31.5

31.9

Worksheet 11-Shared Major LT Impedance and Delay

Movement 2

Movement 5

plci) ) 0.97 0.98
v(il), Volume for stream 2 or 5 540 382
v(i2), Volume for stream 3 or 6 60 48
s{il), Saturation flow rate for stream 2 or 5 1800 1800
s{i2), Saturaticon flow rate for stream 3 or 6 1800 1800
P*(0]) 0.96 0.97
d{M,LT), Delay for stream 1 or 4 8.3 8.8
N, Number of major street through lanes 1 1
d{rank,1} Delay for stream 2 or 5 0.4 0.3




HCSZ000: Unsignalized Intersections Release 4.1d

TWO~-WAY STOP CONTROL SUMMARY

_0 Analyst:

Agency/Co.:
Date Performed:

Znalysis Time Period:

Intersection:
Jurisdiction:
Units: T. S.
Analysis Year:
Project ID:

East/Wesh Street:
North/South Street:
Intersection Orientation:

TR

McMillen Engineering
10/2/2005

Saturday Base

Route 40/ Dinner Bell Road

Customary

2006
Route 40 and Dinner Bell Road Intersection
Route 40
Dinner Bell Road
EW Study period thrs): 0.25

Vehicle Volumes and Adjustments

Major Street: Approach Eastbound Westbound
Movement. 1 2 3 ] 4 5 6
L T R [ L T R
Volume 19 504 28 9 342 15
Peak~-Hour Factor, PHF 0.75 0.87 Q.63 ¢.68 0.87 0.70
Hourly Flow Rate, HFR 25 579 44 13 393 21
Percent Heavy vehicles 3 - - 3 ~- -
Median Type/Storage Undivided /
RT Channelized? )
Lanes 0 i 0 0 1 o
: Configuration LTR LTR
.’ mstream Signal? No No
Minor Street: Approach Northbound Southbound
Movement 7 8 9 | 10 11 12
L T R | L T R
Volume 54 2 15 16 3 15
Peak Hour Factor, PHF D.82 0.50 0.42 0.50 0.75 0.62
Hourly Flow .Rate, ‘HFR 64 4 33 32 4 24
Percent Beavy Vehicles 3 3 3 3 3 3
Percent Grade (%) ~4 3
Flared Approach: Exists?/Storage No / No /
Lanes 0 1 ¢ ] 1 G
Cenfiguration LTR LTR
: Delay, Queue Length, and Level of Service :
Approach EB WB Morthbound Scuthkound
Movement 1 4 | 7 8 4 10 11 12
Lane Config LTR LTR | LTR ) LTR
v (vph} 25 13 103 60
c{m} {vph} 1140 853 225 240
v/c 0.02 0.01 0.46 0.25
95% gueue length 0.07 0.04 2.21 (.96
~ontrol Delay 8.2 8.8 33.8 24.%
25 A A D C
0 Approach Delay 33.8 24.9
D C

Approach LOS




HCS2000: Unsignalized Intersections Release ¢.1d

Phone: . Fax:
E-Mail:

TWO-WAY STOP CONTROL{TWSC) ANALYSIS

Analyst: TR

Agency/Co.: McMillen Engineering
Date Performed: 10/2/2005
dnalysis Time Period: Saturday Base
Intersection: Route 40/ bDinner Bell Road
Jurisdiction:
Units: U. 8. Customary
Analysis Year: 2008
Project ID: Route 40 and Dinner Bell Road Intersection
East/West Street: Route 40
North/South Street: Dinner Bell Road
Intersection Orientation: EW Study period (hrs): 0.25
Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 &

L T R L T R
Volume 19 504 28 9 342 is
Peak-Hour Factor, PHF 0.75 0.87 0.63 0.68 0.87 0.70
Peakx-15 Minute Volume 6 145 11 3 98 5
Hourly Flow Rate, HFR 25 579 44 13 393 21
Percent Heavy Vehicles 3 - - 3 - --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 ¢] 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12

L T R L T R
Volume 54 2 15 16 3 15
Peak Hour Factor, PHF 0.84 0.50 0.42 0.50 0.75 0.62
Peak-15 Minute Volume 16 1 S 8 1 6
Hourly Flow Rate, HFR 64 4 35 . 32 4 24
Percent Heavy Vehicles 3 3 3 3 3 3
Percent Grade (%) : -4 3
Flared Approach: EBxists?/Storage No / No
RT Channelized?
Lanes : 0 1 0 0 1 0
Configuratiocn LTR LTR

Pedestrian volumes and Adjustments

Movements 13 14 15 16

Flow (ped/hr} 0 0 0 0



Lane Width (ft)
Walking Speed (ft/sec)
Percent Blockage

Upstream Signal Data

Sat Arrival Green Cycle Prog. Distance
Flow Type Time Length Speed to Signa.
vph sec sec mph feetl

Prog.
Flow
vph
52  Left-Turn
Through
85 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movemenrt 2

Movement 5

Shared 1n volume, major th vehicles: 579 393
Shared 1n volume, major rt vehicles: 44 21
Sat flow rate, major th vehicles: 1800 1800
Sat flow rate, major rit vehicles: 1800 1800
Number of major street through lanes: 1 1
Worksheet 4-Critical Gap and Folleow-up Time Calculaticn
Critical Gap Calculation
0 fovement 1 4 7 8 9 10 11 12
‘ L L L T R I T R
t (c,base) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
t{c, hv) 1.00 1.00 1.00 1.00 1.00 i.00 1.00 1.00
P (hv) 3 3 3 3 3 3 3 3
t{c,g) 0.20 0.20 0.10 0.20 0.20 0.10
Grade/100 -0.04 ~0.02 -0.04 0.03 .03 0.03
t(3,1t) 0.00 0.00 0.00 0.00 0.00 Q.00 0.00 0.00
t{c,T): 1-stage 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00
2-stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 o0.00
t{c) l-stage 4.1 4.1 7.1 6.3 6.2 7.1 6.5 6.2
2-stage
Follow-Up Time Calculations
Movement 1 4 7 8 9 10 11 iz
L L L T R L T R
t{f, base} 2.20 2,20 3.50 4.00 3.30 3.50 4.00 3.30
£ {f,HV) 0.90 D.%0 0.90 .90 0.80 ¢.90 .20 0.90
P (HVY) 3 3 3 3 3 3 3 3
L(E) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
Worksheet H-Effect of Upstream Signals
! omputation 1-Queue Clearance Time at Upstream Signal
0 Movement 2 Movament &
: viit) V(l,prot} VI[E) V(il,prot

V prog



‘Total Saturation Flow Rate, s {vph)

Arrival Type )
Effective Green, g (sec)

Cycle Length, C (sec)

Rp {from Exhibit 16-11)

fProportion vehicles arriving on green P
g{ql}

g{q2Z)

g (a)

Computation 2-Propecrtion of TWSC Intersectlon Time blocked
’ Movement 2
vi{t)

v{i,prot) V{(t)

Movement 5

V(l,prot

alpha

beta

Travel time, t{a) {sec)
Smoothing Factor, F

Proportion of conflicting flow,
Max platooned flow, V{c,max)

Min platooned flow, V{c,min)
buration of blocked period, t(p}
Proportion time blocked, p

f

0.000

0.000

Computation 3-Platoon Event Periods Result

0.000

p(2)
0.000

o (5)
p{dom)

-p (subo)

onstrained or unconstrained?

Proportion
unblocked

for minor
movements, p{x}

(2) (3)
Two-Stage Process
Stage I Stage II

(1)
Single-stage
Prccess

n{l)
p(4)
p(7)
p{8)
p{%)
p{10)
p(11)
©(i2)

Computation ¢ and 5
Single-Stage Proccess

Movement 7

L

8
T

Ve x 4134 623 1095 1091

S
2%
Vc,u,x

£, %
C plat,x

Two-Stage Process
10

il



Stagel Stage2 Stagel Stage? Stagel Stage2 Stagel Stag

Vi(c,X%)

s 1500 1500 - 1500
@

v{c,u, x)

150¢C

Clr,x)
C{plat, x}

Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12
Conflicting Flows 601 504
Potential Capacity _ _ 499 644
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 459 644
Probability of Cueue free St. 0.93 0.96
Step 2: LT from Major St. 4 1
Conflicting Flows 623 414
Potential Capacity . 953 1140
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 953 1140
Probability of Queue free St. 0.99 0.98
Maj L-Shared Prob ¢ free 5t. 0.98 0.97
" tep 3: TH from Minor S5t. 8 11
Conflicting Flows 1091 — 1103
Potential Capacity 214 210
Pedestrian Impedance Faclor 1.00 1.00
Cap. Adj. factor due teo Impeding mvmnt 0.85 0.95
Movement Capacity ' 203 199
Probability of Queue free S5t. 0.958 0.98
Sﬁep 4: LT from Minor St. 7 10
Conflicting Flows 1095 1100
Potential Capacity i91 188
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.93 0.93
Maj. L, Min T Adj. Imp Factor. : 0.95 0.95
Cap. Adj. factor due to Impeding mvmnt g.91 ) 0.88
Movement .Capacity 174 166

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor 3t. 8 11

Part 1 - First Stage
“onflicting Flows
stential Capacity
" Pedest{rian Impedance Factor
Cap. Adj. factor due to Impeding mvmnt
Movement Capacity
Probability of Queue free S5t.



Part 2 - Second Stage
Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 1091 1103

Potential Capacity 214 210

Pedestrian Impedance Factor 1.00 1.00

Cap. Adj. factor due to Impeding mvmnt 0.95 0.95

Movementk Capacity 203 199

Result for 2 stage process:

5 .

¥

Ct 203 199

Probability of Queue free 3t. 0.58 0.98

Step 4: LT from Minor St%t. 7 10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

‘art 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movemenlk Capacity

Part 3 - 3ingle Stage

Conflicting Flows 1095 1100

Potential Capacity 191 188

Pedestrian Impedance Factor 1.00 1.90

Maj. L, Min T Impedance factor 0.83 0.93

Maj. L, Min T Adj. Imp Factor. 0.95 0.95

Cap. Adj. factor due to Impeding mvmnt 0.91 0.88

Movement Capacity 174 166

Results for Two-stage process:

a

b

Ct 174 166

Worksheet 8-Shared Lane Calculations

Movement 7 8 9 10 11 i2
L T R L T R

Volume (vph) 64 4 35 32 4 24

Movement Capacity (vph) _ 174 203 499 166 199 64

225 240

Shared Lane Capacity {vph)




Worksheet %-Computaticn of Effect of Flared Minor

Street Approaches

Movement

7
L

8
T

8
R

C sep

Volume

Delay

Q sep

Q sep +1

round {Qsep +1)

174
64

203
4

499
35

i9
4

9

n max
C sh
SUM C
n

C act

sep

225

24

0

Worksheet 10-Delay,

Queue Length,

and Level of Service

Movement
Lane Config

1
LTR

4
LTR

7

8
LTR

9

11
LTR

12

v {vph}

C{m) {vph)

v/c

95% queue length
Control Delay
03

Approach Delay
Approach LOS

25
11490
0.02
J.07
8.2
A

i3
953
0.01
0.04
8.8
A

103
225
0.46
2.21
33.8

33.8

60
240
0.25
0.96
24.9

24.9

Worksheet 1l-Shared Major LT Impedance and Delay

Movement 2 Movement £

v{03) _ 0.98 0.99
v{il), Volume for stream 2 or 5 579 393
v({i2), Volume for stream 3 or 6 44 21
s{(il), Saturation flow rate for stream 2 or 5 1800 1800
s5(i2), Saturation flow rate £or stream 3 or & 1800 1800
P* (0]) 0.97 0.98
d{M,LT), Delay for stream 1 or 4 8.2 8.8
N, Number of major street through lanes 1 1
0.3 0.2

d{rank, 1) Delay for stream 2 or 5




